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How to Become a Colliery Manager. 



INTRODUCTION. 



THE COLLIERY MANAGER. 



The office of CoUieiy Manager to-day 19 not a siuBCure ; 
iiL 'act, there are lew poaitionA w^here th.e duties are more 
(jtierous ai]d reaponaihlc. To the youthful aapirant looking 
up from the bottom riinga of the mining ladder there ia 
au attractive glamour surrounding the office, which. 
engenders a healthy ambition in hia breast. To the grey- 
headed worn-out veteran who becomes reminiscent, there 
IS food :'or solemn reflectioa in the meditation on perils 
escaped and victories won. The et rites of labour, 
the disasters of the mine from inrushes of water and 
explosions of ilre-damp, tlie legal proceedings againat 
recalcitrant workmen who risked their own and fellow- 
workera' lives, enable him^ to realise to its fullest that 
" Uneasy Jies the head that wears a crown." 

Regular manual labour, accompanied by equally regular 
application to study iu leisure moments, is the rt;»ult of 
his vision of the ideal to the young man, and these are tiofc 
only productive of a mens sana in corpore sono, but of a 
good workman, to be encouraged in his persistence^ and 
aclf^relJance. These are not only the primary essentials 
in the evolution of a eolhery manager, but their growth 
is a valuable addition to the sinews and assets of the 
nation. 

Difficult examinations have to be prepared for and passed, 
practical experience has to be gained, and a position full 
of problems has to be secured by dint of application, 
tact, courtesy, and influence. 
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What does the position involve ? A cIom pTactioal 
acguaintaiioe with all the sciencea which may be applied 
to the service of man, an intimate knowledge of man 
himself with all his foibles and idiosyiiGTacies, & couatitution 
which will stand the wear and tear of the ceaselesa worry 
and fatigues of 'colliery lifej with its long days and many 
sleepless nighta ; a mind of an encyclopsadic character, 
to grapple readily and apply skilfully all the interminable 
cbangeB of the Truck Act, the Explosives, Compensation, 
Factory, and Education Acts, ew well aa the Coal Mines 
Act, with its many ame)idmenta ; capacity to overcome 
the unavoidable troubles of the stratii, and akiil to steer 
tlear of trivial cans as productive of friction with the 
miners' unions. 

And the reward ! As far as emoluments count the 
manager may receive a salary varying from £150 to £1,000 
per annum with sundry perquisites. Socially, he will 
be what he makes himself — the most abused man in the 
colliery village, reigning as a petty tyrant under the rule 
of hi a workmen, or one who by fair judgment, urbanity, 
&nd conscientious discharge of a difficult task wins the 
respect of his workmen and the oonfidenoe of his neigh- 
hours. 

His power for good in moulding the character of the 
men in his charge is incalculable. By means of the music 
hall, concert room, institute, gymnasium, building society, 
or lecture hall^ he has channels through which he 
may support all progressive movements calculated to benefit 
the workmen, and inculcate habits of thrift and tem- 
perance. 

One of the busiest mining engijieers in the South 
Wales coal-field takes the keenest interest even in the 
social well-being of his door-boys, and never misses an 
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opportunity of being present at their aonnal ooncertBi 
whilst his wife devotes her leisure to conduoting ev«mng 
sewing classes attended by the daughters of the mineiB. 

The writer found dniing many years of pioneering work 
with the evening technical cksses in South Walea, that 
the Colliery Manager of the intelligent type was invariably 
anxious and eager to promote the well-being of the work* 
men with whom he was associated, and by accepting 
office as ohairman or secretary of the local education oom- 
mittee, or even by dehvering occasional lectures on mining 
subjects, he rendered valuable service to the work o' 
education. It is hoped that the reader who may be an 
aspirant for mining honours will lealise that simil&i 
reaponaibilitiea will rest upon him. They are in no degree 
diminished by his refusal to accept them. 

When ooUiery managers stimulate the workmeu^s ambi- 
tions for the provision of means for simple eelf-entertain- 
ment, a pleasant spirit of camaraderie is established, the 
happiest relations exist between capital and labDctr, and 
the work done is productive of the best returns. 
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Chaptbb I, 



THE COAL'*MINES REGULATION ACT. 
Rbotjlations Relating to Maa'agbes- 

Tke Coal Mines Eegulation Act (1887} sUtes that ; 

Every mine must be under the control and direction of 
a ** manager," and that his name and address must be sent 
to the inapeotor of the district. 

The Manager must be the holder of a fiiet-clasa certificate. 

A mine must not be worked for more than fourteen da;> 
without a Manager. 

Where a Manager is required by this Act he must eierciw 
daily personal superriaion, or nominate an Under-Manager, 
who muBt exorcise daily personal aupervision. 

The Under -Manager must hold a. certificate of the first-olaai 
01 second'ClosB, and will have the same responeibilities md 
liabihties as the Manager ; but his nomination Bholl not aSeot 
the personal responsibility of the Manager, 

A contractor for mineral, or person employed by such a 
contractor, ia not eligible tor the post of manager. 

A mine in which not more than thirty peraons are employed 
below ground shall be exempt from the provisions of this sectioii, 
nnleaa the inspector of the dletriet, by notice in writing served 
on the owner or agent of the mine, requires that it be under 
the control of a Manager. 
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(a) a fiist-ott« 
a Beoond-daa 



There ore two classes of certificates imued : 
certificate of fitneas to be a Manager ; {b) 
ooriificata to be Under-Manager. 

Only those who shall have hod practical experience in ft 
mine for at least five years are ehgible. 

Any Manager oi Under-Manager, by reason of ineompetenoe 
or gross negligence, found unfit to discharge his duties, or 
oonvicted of an oiffeuee against this Act, may have his certificate 
cancelled or suspended. 

Tile examinatioTis and quallticatioas of appUcoDta for second- 
oertificates shall be suitable for practical woi^ing 
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Boards or Esastin atiox. 

Tor thp piirpwe of granting rertificAtes to Mimagere and 
Undo r-Man age rfl. Boards for the purpose of elef!ting Exaraineris 
are nppointed by the Secretary' of State. Boards ere to 
consist of : 

(a) Three persons, being owners of mines, 

(i) Three persons who are, or have been, employed, at a mina 
'not being Ownerst Agents, or Managers). 

(c) Three pennons practising as Mining Engtnecn*, Agenta, 

or Managers. 

(d) One Inspector. 

The above Board may appoint ejcaminers not being membert 
of the eaid Board. 

Before any Manager's or Uader-Manager'a certificate caD 
be cancelled or suspended : — 

(a) A pubhc enquiry must he held. 

(b) The official must be supplied by tlie Secretory of State 

with a statement of the case on which the enquiry ts 
instituted. 

(e) A peraon appointed by the Secretary of State shall 

undertake the management of the case. 

(dj The official or his representative shall attend the enquiry 
stud may be examined as a witness. 

(ej Should the Court of Enquiry consider the manager or 
Under-Manager incompetent, grossly negligent, or 
guilty of unpardonable offences, against the Act, Lia 
certificate may be cancelled or suspeinded. 

The Coai. MmBS (Cestificate} Act. 

Prom and after the passing of this Act (1903), Section 23, 
8uh -section 1, of the Coal Mines Regulation Act, 1887, shall 
be read and construed aa if the following were added, thereto, 

Til. ; — 

** Or unless he ims received a diploma in scientific and mining 
training after a course of at least two years at any University, 
University College, Mining School, or other educa.tion«l 
institution to be approved of by a Secretary of State, or haa 
taken a degree of any University to be so approved of, which 
includes scientific and mining subjects, and has also had 
practical experience in a mine for at least three yeara." 




Crattsr n. 

DUTIES OF A COLLIERY ilANAGEB. 

In addition to the Coal Mines Regulation Act, with ita General 
Rules, which ia appUcable to all collieriea, eatsh coal-field hai 
itfl own Special Rules, prepared to meet local conditions and 
Tequiremedits. The duties of the several officiala of a mine 
are specified in theee rules, and the following abstracts from 
the rulea in force at South Wales colUerieB maj be useful iu- 
foimation to the aspirant for the Collieiy Manageir''3 certificate. 

MllTAaBB. 

1. — Itte following rules are obligatory upon, and most be 
obeyed by^ the Manager of the colliery. 

2. — He must strictly observe and fulfil the pro visions of the 
Act, and Special Rules, and must carry out and provide whatever 
is necessary for the safety of the CoUieiy and all its parts, and 
for rendering those provisions and rulea effective ; and he 
■hall in person daily supervise the nune, or shall require 
the Under-Manager in person daily to supervise the same. 

3. — He shall cause the Abstract of the Act and the Special 
Rules to be posted up, in legible characters, in some conspiououa 
place on the surface, at or near the mine, where they may b« 
conveniently read by the persons employed thereat ; and so 
often as the same become obliterated or destroyed, ehall cause 
them to be renewed with all reasonable des]mteh. 

4. — He baa the responsible charge and direction of the colliery, 
and the control of all officers and other persons employed at 
the colliery. 

6. — Where it is needful to divide the mine into parts or 
districts under the nineteenth section of the Act, he shall cause 
the quantity of air passing into each main intake, and in the 
teepeetive splits or currenta in the mine, to be measured and 
recorded in a book at least once in every month. 

6. — He mujst provide fit and adequate machinery and struo- 
tures for the purpose of the colUery, and take care the same 
ore kept in repair, and he must provide upon the preraiaes 
at the colliery a suflStiient quantity of materiBls for the purpose 
of carrying on the coUieiy with safety. 
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7. — He shall direct the number of persona to descend OT 
ascend at the same time m. a ahaft, and the niimher to descond 
or aacend in each compartment of a cage, and shali caiise Iho 
directions apecifymg those numhers reEpectively to be legibly 
put up and maintained upon a notice board placed conspicuously 
Dear the ehaft head, and at each atago or landing from which 
persona descend or ascend n shaft, and he ahalt caiiee the same 
direction and ntimbers to be recorded in a book at the coUieiy. 

8. — He must design and properlj lay out the ventilation cf 
the mine, and must see that the same is adequately ventilated 
ia compliance with the provisiona of the firat General Hule, 
And he muat comply with the other proviaions of that rule. 

9. — He ahalj appoint all atations in compliance with the fourth 
General Rule, and shall cause the word " Station " to be legibly 
put up and maintained thereat. He shall direct the places 
where, and the manner in which, and the persona by whom 
naked Ughta may be used, and the places where only s&fety- 
lamps are to be used under General Rule 8, and shall, in 
conjunction with the workmen employed at the colliery, direct 
what safety-lamps are to be used in compliance with General 
£ule 9, and that they are oxamined in compliance with General 
Rule 10, and he ahall appoint all lamp statioua in compliance 
with General Rule 1 1, and shftU cause the words ** Lamp Station" 
to be legibly put up and maintained thereat- 

10, — He is to direct the places in which blasting is to be 
permitted, and to make regulations under which gunpowder 
And other expioaive substance* may be taken into the mine 
and used, go as to comply with General Rule 12. 

11. — He shall direct where borings shall be kept in advance 
in approaching old workings. 

12, — He shall give the necessary diractiona for the constmo* 
tion of the maxi- holes and places of refuge required by the 
fourteenth and fifteenth General Rules, and shall cause all 
air-ways and travelling roads to be conatruct'ed of sufficient 
dimensions to comply with the Act. 

13. — He shall cauae the safety-valve of every boiler t-o bo 
properly weighted, and shah give direction that the same may 
be frequently examined, to see whether there baa been any 
interference with the weight to alter the yiregsure of the ateantr 
and ahall give direction that every steam-gauge and eveiy 
water, gauge shall be fireqiiently examined to secure its good 
order, 

14. — He shall give directions that each boiler shall be cleaned 
46 often as may be necessary. 
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15. — He shall provide, from time to time, a proper number 
of printed copies of the Abstract and Special Buks for ub« at 
the calhery. 

16. — He ahall appoint a proper peraon to do the dntiea qt 
Book Qerk undtr the Specia.1 Rules. 

17. — The wages payable to persons emplo3fed at the colliery 
BbaU be paid at the ofiSceH of the employer, over the door of 
^bieh shall he the words " Pay Office." This rule shall iacluda 
wages paid by contractors, sub-contractors, gangers, and 
masters of headings and etalU ; but no information for a viola- 
tion of this rule shall be laid unless it be proved as a fact that 
the wages were paid at a place forbidden by the eleventh 
■ection of the Act. 

18. — He muat from time to time appoint a sufficient number 
of competent officers to superintend the colliery, and all 
persons employed thereat. 

19.— He shall cause all necesaaiy plans of the mine, and alt 
workings therein, and sections of the thickncsa of coal and 
of the strata sunk through, and showing the general directioa 
pud rate of dip of the strata, to be kept in compliance with the 
proviaiona of the Act. 

20. — He ahaU accompany or appoint proper offioerfl of the 
mine to accompany the inspectors under the thirty-eighth 
General Rule, when they make their inspection. 

21. — The names of the Owner, Agent, Manager, and Under- 
Hauagen and of all officers employed at the colliery, and of 
the office they respectively hold, shall be written in a book, 
with the datea of their flrat employment, and of their discharge, 
and each name shall be preceded by a number, and such 
officers shall be subordinate to the Agent or Manager, and to 
each other in the order of the numbers preceding their respective 
names. 

22. — He shall give to the Inapector and Secretary of State 
nil notices required by the Act to be given to either of them^ 
and shall make all necessary returns to them. 

23. — He shall direct the Pitman to esamine and try over, at 
least once in every week, the aidoa of every shaft qbwI for 
lowering persona into or lifting persons out of the mine ; and 
he must require and see that all defect^ found therein are made 
good, and all weak places made safe. 

34. — He shall take care that the provisions of the thirty- 
fourth General Rule are observed. 

25. — He shall provide every checkweigher with proper 
facilities for the performance of bis duty. 
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UnD KB-M Ai' AQBB. 

26.— The following rulea apply to the Under-Matiager : — 

27- — He shall in the ahsenoe of the Manager have the daily 
personal supervision of the colliery, and observe and fulfil the 
requirements of the Act and Special Rules. Where no ovenntui 
\s employed at a eolliery, the duties of an overman under these 
rules shall apply to an Under-Manager. 

28. — He shall be at the colliery in good time before each 
morning shift, to enable him to communicate with the officers 
under him. 

29. — He shall, if any evdden danger, accident, or peril occur, 
immediately take meaaures to provide for the safety of aU 
persons employed at the coUieryj and report the circumstances 
to the Manager, and also do whatever may be needful to restore 
the coUieiy into good order. 

30. — He shall from time to time examine all travelling roada, 
air-waySt working places, and wastes in the mine, and maintain 
a eoDstant Bupervision over them and over the timbering, 
ventilation, and lighting of the mine, and all operations therein. 

31. — He shall inspect the stables at proper intervals, and see 
that they are kept in order and properly ventilated. 

32. — If at any time it is found that tho mine or any part 
thereof is, by reason of noxious gas prevailing therein, or from 
any other cause whatever, dangerous or unsafe, he eball 
prevent any person entering the mine or that part thereof, 
unless to esamme the mine or that part to explore such danger 
or the cause thereof ; and to remedy the same, or if any persona 
are already in the mine, he shall immediately cause every person 
to be withdrawn therefrom, or from such part thereof aa Is found 
dangerous j and if the danger arises from ijitlammable gas, 
be shall inspect, or cause the same to be inspected, with a 
locked safety -lamp, and in every case he shall cause a true 
report of tho condition of such mine or anch part thereof to be 
made in a book, in accordance with the seventh General Rule, 
No person shall, except 90 far as is necessary for inquiring 
into the cause of danger, or for such removal or exploration, 
be re -admitted into the mine, or such part thereof as was so 
found dangerous, until the danger is removed and the mine 
or such part thereof is stated by such report to be safe. 

33. — He may give any special directions without communi- 
cating with the Manager for the use of safety-lamps in any 
district or place in the mine, where he thinks they ahould be 
naed by rea«m of any emergency. 
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34. — In approaching old workings and other reservoirs 
which may contain water or gas, he ehall give directiona to the 
persons employed, that the drift shnLl in no place exceed eight 
feet in width, and that the bore-holes required by the thirteenth 
Geocral Bule are made and eonetantty kept at a sufficient 
distance in advance, and that the utmost caution ifi obserred 
in tapping the water or gas, and be muat see that those directions 
w obeyed. !N either water nor gas shall be intentionally 
tapped during working hours. Proper plugs shall be provided 
to stop the bore-holufl if necessary- 

35. — He shall stop the use of any shaft or plane, or machinety, 
CT structure, which is out of repair, or out of order, or does not 
appear aafe, and the working in any working place or tn* veiling 
on any road which is unsafe, until the defect is made good, 
or the danger removed, and safety is restored, and directly 
that be knows of any such want of repair, want of order, 
iDBecurity, or danger, he shall cause the neceasaiy means to be 
Adopted for the correction of the defect, and to i«atore the 
tnine to safety. 

30.^ — He shall cause all entrances to any place not in actual 
QBe» or course of working and extension, to be properly fenced 
•Aross the whole width of every such entrance, so as to prevent 
Kny person inadvertently entering the same. 

37.^He shall give directions for the construction of allneoesaaiy 
Bir-waya and travelling roads, and shall sec that they are made» 
and raaintained of sufficient dimensions, and to comply with 
the seventeenth General Rule. 

3S. — He shall take care that the roadmen shall con^stantly 
keep clear every man-hole and place of refuge. 

39. — He shall prevent and forbid any person being employed 
At the colliery until bus name shall have Erst been entered 
in the register of persons employed thereat. 

40.-— ^He shall not permit the employment of any boy under 
the age of thirteen yearB or of any woman in the mine, and 
abaU not permit the employment of any boy or woman under 
the age of twelve ye&rs on the surface. 

41. ^He shall take care that the provisiong of the Act and 
of the Special Rules relating to the employment of boys, girla, 
nnri women are strictly observed by every person at the colliery. 

42, — He must see that every officer under him, and every 
other person employed at the colliery, understands and fulfiU 
his duty ; and he must take care that every banksman and 
hitcber, and every other peraon in charge of the machinery at 
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a plane, understands the signals before he begins his duty, 
and shall examine^ each of them to satisfy himseK that he 
knows his duty. 

43. — He shall cause suitable timber to be provided for the 
colliers in the mine, in accordance with the twenty-second 
General Rule, and sprags and holing -props shall be set 
as by that rule is required. 

44. — He shall observe the thirty-ninth General Rule, and 
shall not allow any person whom he knows to be unskilful, 
inexperienced, or careless, to work alone at any operation 
involving risk. 

45. — He shall give immediate notice to the manager of any 
breach of the provisions of the Act or Special Rules by any 
person at the Colliery. 

46. — He shall give immediate notice to the manager of any 
accident occasioning injury to any person in the colliery, and 
of any danger, defect, or want of repair in the colliery, or in 
any machinery or structure thereat. 

47. — He shall enter, or cause to be entered, in a book, a report 
of every accident which occurs at the coUiery, and which by 
the Act is required to be reported^ to the Inspector ; and he 
shall also enter, or cause to be entered, therein every report 
made to him by any person of any breach of the provisions 
of the Act or Special Rules, and all reports required to b© 
entered therein, under the first, fourth, fifth, seventh,"' and 
thirty-eighth General Rules. 



12 




How ro Bboome a. Colcxebv Manages. 



Ohaptkb III, 



HOMK OFFICE EXAMINATIONS. 



■ For the ^^anttng of Colliery ManttgtTs' certifitiatee twelve 

H examiniition dietricts are arranged ao as to meet the require- 

ments of the Home Office. The areas tif these districts are 
almost invariably co-t(.»T™inou& with those allotted to Hie 
Majesty' M Inflpectors \inder the Coal Mines Act. 

There is no mle, however, to prevwit tiandidates from fine 
distriot attending the examination in another distric-t, and 
thi^ iH extensively praetiaed. Students who fail to pa^ the 
exarpinhttioD held at Cardiff for the Mouth Wales coal-tield 
proeeed later in the ytar, if unsucceflfiful, to Bristol, Mancheetor, 
or els where, and sit for the test under different regulations, 
and ri'-r rerjiia. If Buct'essful, their oertilieates entitle them 
awording to the Coal^Minea Act, to enter upon the reaponsi- 
bilitie-i of a mine manager in South WaW or elsewhere. The 
relative value fif the certifieateB from iiii educational standpoint 
in fi:>ldom eonsidered. 

AD the first -(: lass certifiofttes ore of equal value, aocordiug 
to the Government code of regulations, aitliough it iw a well 
acknowledged fact that., owing to the absence of any uniform 
standard of requireraente by the examincTs, there is a vast 
difference in the capabilities of the holders of certificates. 

It appears almost ineredjble that it is possible, under any 
Governnn^nt ai^tera of esaminationa for a post so onerous aa 
that of ft Colliery Manager, that a candidate having failed to 
pasa the examination inttndijd specially for the dletrict in which 
he i-i traintjd, may proceed to itnother diatriet, where the 
ejTumincTB have a lower standard aud different ayllabua of 
requirements, and if he succeeds in meeting these, may yet be 
recognised as being fully competent to manage a c-olliery iu the 
first district. 

The ccrtificattJS officially establish a nnm iir? Wing competent 
under the present, system to formulate thelplans and regula- 
tiorii4 governing the eonditiona under which hundreds of men 
not only earn their livelihood, but risk their lives. 

There is ample juatification, therefore, for the movement 
initifltrd by tlie most progressive lenders of the mining jpro- 
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fession for some change in tha piesent anomalouB etate of 
afiairs, 

Mr. T. A. Southern, and other auGoeasful and experienced 
miijing teachers emphaaize the fact that there appears to be a 
complete Uok of imifonnity in the different coal-fields. 

Although these e^aniiiiatians have been in operation iat 
nearly 30 yofug, Mr. Southern aays that there ia not one single 
point in common between them except the one of age, and 
even in that simple matter a uniform standard was am. red at 
only in January^ 1£K>1. In no other question ia there agreement. 
*' Some centres pubiiflh the questions : some do Dot. Some 
publish the list of succeeaful candidates without their having 
to apply for the information, what marka they have gained, 
or in what suhjeet they have failed. Some give this information 
only if applied for, others refuse to give any such information 
whatever. 

" Then again, Bome centres publish their system of marks ; 
othertt do not. And in regard to the standard of questions set at 
the various examinationa there is great diversity, no much so, 
that at some centres the second-class examination is much 
more difficult than the fiiHt-claas esamioation at some other 
oentrea. In some cases the examinations are much more 
easy, and in other cases much more difficult than they ought 
to be. Questions are not uncommon which cannot, even by 
a great stretch of imagination, be said to have any bearing 
upon the competent-e of a person to manage a mine safely and 
efficiently, and in compliance -with the Mines' Act ; queationa 
which, if pubhshed among mining men, would bring nothing 
but ridicule upon the examiner who set them. 

•'If, in connection with some btg colliery explosions, which 
there is little or no doubt would not have occurred if the spirit 
and letter of the Alines Act had been strictly complied with 
(explosions which have undoubtedly resulted from what may 
have been charitably railed an error of judgment, but which 
would be more accurately described as gross negligence, or 
even a flagrant breach of the Mines Act, or from sheer ignoraaco 
or foolbardiness), a careful enquiry was made, it would be found 
that even in many of those larger collieries with the exception 
of the Manager and Under-Manager, who are bound by law to 
have a certificate, many of the overmen, underground firemen, 
deputies, shot-firers, and other such officials are uncertificated 
men, and are not mining students, and would come very badly 
out of it if catechised even on some of the principal proviaions 
of the Mines Act, or other matters of the greatest importance 
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in their own particular work and daily duties, and that at the 
same colliery, numbers of intelligent, experienced, and sensible 
men, holding certificates under the Mines Act, are working at 
the coal face as non-officials. 

" As regards the examiners generally, however, they are 
governed by a desire to be strictly impartial ; they are thor- 
oughly fit for the position they hold, they spare no pains to 
perform their duties honestly, and they are thorough gentlemen 
in their dealings with candidates, but, unfortunately, there 
are some notable exceptions. 

''Many Colliery Managers of to-day hsbvehadto fight against 
various obstacles and discouragements before they could get 
a certificate, and many most intelligent and most experienced 
miners have been unable to get a certificate, or have been 
deterred from ttying for one by hearing of the experience of 
. others who have tried." 

There are certainly many good reasons for applying to the 
Home Secretary for a change in the methods adopted for 
testing a candidate's qualifications for the Mine Manager's 
certificate. Some change by which a more uniform system 
could be adopted would be acceptable to mining engineers, 
and gladly welcomed by mining students and teachers. 

The mining community is ready for a scheme which would 
be productive of greater intelligence and efficiency, and of a 
necessity be a security against many accidents amongst our 
mine workers. 
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Chapieh IV- 
SCHEMES OF rNSTRUCTION. 

It is evident that the qualifications neceaaary in a Colliery 
Manager at the present d^y are vastly different from those of 
dome thirty years ago, when the Coal Mines Regulation Aot 
wag passed, and it la certain that modern developments in 
coal mining demand an equipment of technical training which 
can only be obtained in a properly organised mining sehool. 
Of course, underground experience £a as esaential aa ever it 
Was 

The Manager to-day must not only be what is termed a good 
pitman, but also have no inconsiderable knowledge of mathe- 
matics, stfttjca, hydroatatics, physicig, chemistry, geologyp 
general engineering, and a host of other sciences ; he must also 
he a good bnsinesg man and bo able to deal discreetly with 
a very difficult class of labour. 

Moreover, he is bounded by refltrictiona more mimeroaa 
and flevere than are imposed in any other industry. 

The Coal Mines Regulation Act, 1887, atat-ed that an applicant 
for a Collifiry Manager's certificate ahaU have previously passed 
five years below ground, and until recently any period ho 
may have passed in a college was not allowed to count. It 
was pointed out that in the large Hcholaetic institvtioDS of 
America and Germany (such ag Columbia, and McGilt. Clauathal, 
Frieberg, and Berlin) a mining student obtains a very much 
more complete scientific education than was possible under 
existing conditions in this country, and an amendment in the 
Act was brought about ag described in a previous chapter. 

Considerable difference of opinion still exisfa, however, as 
to the best course to adopt in the case of a lad. intended for 
tiie mining profeaaion. Should be specialise early in life, or 
ahould he have a broad general training until ready for a 
collegiate course ? Should the tune spent at the colliery precede 
or follow the college training ? 

A gentleman competent by experience to recommend, says ! — 

If we were agked to define generally the hnea to be followed 
in preparing a lad to become a thoroughly competent CoUiety 
Manager, we should advise that something like the following 
bo the courae adopted : — 
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He ahoiild be kept at a. good public school until at lewt 
16 years of age, and even longer tf c?ircunrmtaii{:es will permits 
He shall have his attention and studies specially directed to 
matUtiinaticB, too much of which it is almost impossibly to 
know ; he should also be taught geology, mecLanicoi and 
geometrical drawing, and utecbantcrs. Let him, by all meaoB) 
leani graminar, French, and German ; they will do him no 
hann, but will expand hia mind, and prepare him for travelliiig 
later in life to e?camine Continental miae&, and examples of 
engineering skill in other countries. At the age of fourteen, 
before leaving the day school, he should be sent to a mining 
or technical anhool, and the eubjects we would recommend that 
he should take arn — mining, geology, steam, electricity, machine 
constmctioD, and mechanica. 

On leaving the day school, and commencing bis term of 
apprenticeehip at work in the mine, which should be for not 
lea* than three years, wo would reeommend that he should 
enter the surveying department for a part of the time. This 
will enable him to see something of everything that there is to 
he seen about a colliery. Some time should also be spent in 
the workshop, where lie will obtain an experience and ancb 
information aa will be invaluable to him as a manager, Of 
oouiue, the greater part of the time should be spent under- 
ground gaining experience in the methods of working and 
ventilating a mine* of blasting and underground haulage, &c. 

Now, if circumstances permit, two years at leaat ehould 
be spent at a Technical College where higher matbematicB, 
practical geology, engineering, and rhcmiatry may be studied 
and the Homo Office certificate obtained. 

In cases where from financial or other reasons this latter 
-oourae fiannot be adopted, the young mining student should 
avail bimiM»Lf of the many opportunities presented by the evening 
technical claaBeH, for obtaining a training in ecientilie subjects 
which will Liuablo him to pans the Government examinationB 
•with credit. 

In many caws students after leaving the schools of preparatory 
training are aitictcd to mining engineers for periods varying 
from three to five years. The premiums paid in &uch cases 
run from £50 to £600, according to the atancJing of the engineer. 
Excellent opportunities are afforded by (his plan of becoming 
acquainted with offire routine, and the actual work of the 
leading collieries. 

Whichever course is adopted it is necessary to understafid at 
tbe oiits«it that men and things are more io be studied than 
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bookB, Manj a Colliery Manager beta been mined owing to 
his lack of tiicit and diBoretion in dealing with the worlimen 
entrusted to his oharge. 

Since om mines are now hecoEoing dpeper and moro difScult 
to worlt, the introductioa of elaborate machiinery [s necesaary, 
and this involveg a Imowledge on the part of the manager of 
the principles of steam and mechanical engineering. 

Foreign competition, too, by its keenness neecsaitatea the 
introduction of labour-aaving maqhineiy to cheapen pro- 
duction. 

Stringent State regulations are being annually introduced 
for the protection of the persona nnd the interests of miners, 
BO that a higher educational status is essential on the part 
of the manager. [R&imayne.) 

To try add meet these increased demands our Universitiea, 
Colleges, and Technical Schools are rapidly pushing forward 
well equipped Inboratories end engineering departments. 

At the Birmingham Univorsity College the complete course 
intended for those proceeding on a mining eareer is ss follows : — 

1. — Mathematica (including Algebra, Trigonometry, and 
Geometry). 

2. — Inorganic themifitry, with laboratory practice. 

3. — Geology and mineralogy. 

4. — Phyaica and laboratory practice 

5. — -Mochanical and electrical engineering. 

6. — Coal and metal mining. 

7, — Metallurgy and aa-jaying in go far as applied to the 
treatment of ores only, and the analysis of fuel. 

At the South Wales University College a special course has 
alao been arranged : 

Lord Kelvin, than whom there is no one more competent to 
express an opinion, said, when addressing the membera 
of the South Wales Institute of Engineers, that bo 
llionght that engineers ali over the world had a good deal 
to learn in respect of the value of University education. He 
did not think the South Wales engineers needed to learn that 
'lesson. He believed they were well prepared to work 
harmoniouely i;Fith the University, and he hoped they would 
consider practically what might be the best means of taking 
Bdvantage of University training, and promote the good educa- 
tion of young engineers. He was afraid that he was apt to 
look back, but it was for the sake of looking forward and to 
itpply the le&sons learned from looking back. He remembered 
that when a hoy just out of school, going to be an engineer in 
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Glasgow, he put on the fustian jacket and worked with UiO 
workmen. In those daya workmen worked from six till eiif 
He hc^d in his mind one particular young man, and he was a 
type of the engineers in thoae days. He was up at Ato every 
morning, and went to work with Iub fustian jacket and with, 
a neckerchief aa the only diatinctivo part of hia dress, and 
he went through five years' apprenticeship, and learnt a groat 
deal of valuable matter in that time, He loamt the ways of 
the workmen, learnt to sympathiati with them, and he also 
learnt bow much, was wanting of scientific knowledge to make 
the overscera and workmen able to do their duty effectually. 
It was in that rcapect he belie vwl that Germany and Franco 
had ahown such admirable results in practical ongineering. 
He was not going to make comparieonB, and say that they 
were better than British engineers, but he did say that the 
Germans particalarly had leamt how to educate their farenjen- 
It would be impracticable to think that the ordinary workmen 
in a great mechanical eoginetring establishment should go 
through the whole acientific courae which an overseer of work 
ought to go through. A young man wishing to be an engineer, 
and not merely an ordinary workman, must learn the ways of 
workmen and also have a, scientific knowledge. How was he 
to get it ? Not by spending five yoara of hia life on the good 
old hardy system from aix in the morning till six at night ia 
the workshop without any time to read up the scientiJic aide 
of hia subject. A plan that might well be carried out was that 
employers should make arrnngementa to take pupil apprentioea 
on such conditions that tbey should be able to continue in the 
study of the sclentifie side of their work. The idea of the 
aysti^m of cojubining University training witli workshop traiiung 
waa not sufficiently understood in any part of the country. 
Whether in Uni vera i ties or Technical Colleges, there muat be 
teaching and learning of science before a man could be a 
thorough engineer, whether as a civil engineer or mechanioal 
engineer capable of guiding the world's work for the benefit 
of man. He would suggest that airangcmonta might be made 
whereby a young man could be allowed to attend two out of 
three terms in the University, giving himself wholly to UiU' 
versitywork. That would be nearly half a year. Let the other 
half of the year, leas holidays, be devoted to praotical work. 
He hoped employers in the cnginopring worM, whether in 
mini ng engineering, engine-making, shipbuilding, or any other 
elasfl of engineering, would be able to take in pupils on tboBO 
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terms. It used to be that large tees were paid by apprentices, 
but the current was going in the direction. of no fees at all. 
He did not think that any system of half a day in the University 
and half a day in the workshop could work out well. 
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MINING INSTRUCTION IN GERMANY. 

The following particulans relating to the eoursee in milling 
at various educational institutions in Gennany are extracted 
from a *' Report on Instruction in Mining anil MetaUurgy in 
Germany and the Oierman Alining and Metallurgical InduB- 
triea," by Dr. Frederick. Rose, H.M. Consul at Stuttgart, received 
at the Foreign Office, Sei^tember iSth, lfi03. 

Higher inBtruetion in mining engineering, mine surveying, 
and metallurgy ia provided for in Germany by the following 
institutea :— 

Date of : 
Name. Description. Foujida- Tiearganiia- 

tion, tion. 

Berlm ilining High Schoul . . . 1770 . . I860 and 1875 

Clflusthal . . JUning Academy 1775 . . 1864 

Freiberg . . , Mining High School . . . 1765 . . 1871 and 1901 

Ais , Technical Univeraity ... — . . -^ 

Combined with the State Geological Inatitate. 
Department for mining and metallurgy. 

The general aim of these institutes is to provide thorough, 
theoretical and practical instruction in mining, mine surveying, 
and metallurgy for future officials in the State mines, metal- 
lurgical and salt works, a& well as for future owners, maoagerB, 
and members of the scientiEe and working staSs of tha 
minca and works ; they are further intended for the proaecution 
of scientific rt'search work for the furtherance of the above 
branches of technical inatmction &nd Lndastriea. The con- 
ditions of admittance to the mining schools are aa foUo^^B : — 

Berlin. — (o) Leaving certificate of a gymnasium, real 
gynmaeium or upper real school ; (6) proof of one year's 
practical work. A lower degree of prehminary eduoation 
entitles to admittance as extraordinary student, but the 
standard for the year of military service is the minimom 
accepted In these cases. 

Clausihal. — (a) Certificate of at least six month's practical 
work ; {b) certificate of good conduct ; (c) leaving certificate 
of a gymnasium, real gymnasium, or upper real sohooL For 
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the preaent the following are also accepted : — (a) Leaving 
oertifioate of an upper real school ivith seven full annual 
classes i {b) leaving oertiiicate of the highest class hiit one of 
the above-mentioned seliooia. Extraordinary students muat 
posfless at leaat the standard of the one year miUtary semoe, 

Freiberg. — {a) Leaving certificate of a gymnasium or real 
gymnasiuni ; {h) age about IS. Extraordinary students muat 
poasegs the qu&hfic&ticiii for the one year military service as 
minimum. 

From the abore it will be seen that the most important pre- 
liminary educational qualifications exacted from fully qiiah£ed 
students are the leaving certifieatea of a gynmaBimn, real 
gymnasium, or upi>er real school. Tiie courses in these 
schools are arranged for a period of from nine to Um years, 
and must be preceded by a course in a preparatory school 
lasting from two to three years. Only thoae fully qualified 
students who possess the leaving certificate of one of the above 
schools are allowed to enter for the diploma examinations in 
mining and metallurgical engineerings 

Freiberg. — The Freiberg Mining High School was founded in 
the year 1765 by Prince Saver, in consequence of tlie repre- 
sentations made to him by the State mining authoritiea for 
more adequate faciUties in mining and metaUnrgical inatruction- 
In his proclamation oa the subject upon the occasion, of the 
foundation of the school, f'rince Xaver mentions " that only 
a small part of mining science is taught at other high schools, 
and that the most important part can only be acquired in mining 
districts." He decreed, further, that natives of Saxony should 
be instructed free of coat. The first lectures were held in the 
following year at Kaster. The school was supported by the 
State and by contributions from the silver mining indiistry, 
which has been carried on in Saxony for nearly 700 years. 
Prom the beginning it was largely attended by foreigners from, 
all parta of Europe, and even from America, and it is still at 
the preaent day more frequented by foreigners and better 
known abroad than any other Gennan high school- In the 
year 1871 the school was completely re-organiftEdr and a 
director placed at thi^ head, and in I&9S it waf} raised to a high 
Bcbool. According to the eonstitutaon of June 30, 1901, the 
school is under the direct supervision of the Minister of Finance, 
and is managed by a rector, who is appointed by the King of 
Saiony for the apace of one year, after having been nominated 
foe thia office by the professorial council, which includes all 
the prinoipal professors of the school. The professorial staS 
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■oomprises sixteen fully-qualified professors, ten extraordinary 
professors, two private lecturers, and three assistants. The 
following are plans of instruction for mining engineering, and 
mine surveying, with the number of hours devoted to lectures 
4Uid practical work per week : — 



Lbctubb Pt.an. 






Mining Enginebbing. 






Nc 


1. of Hours 


per Week. 

Exercises 

and 


Svbjecta. Lectures. 


Practical 






Work. 


First Year: 






Higher mathematics, Part I. 


6 


- 


Descriptive geometry 


3 


2 


Algebra 


2* .. 


- 


Spherical trigonometry 


2* .. 


- 


Physics 


6 


I 


Inorganic chemistry 


4 


- 


Mineralogy 


5 


- 


Crystallography 


-r 


1* 


Plan and section drawing . . 


- 


2 


■Second Ye(tr : 






Higher mathematics. Part. II. 


2 


- 


Mechanics . . . . .'. 


6 


- 


General mining engineering 


5 


- 


Geology 


5 


- 


Possilology 


2 


- 


Determination of rooks 


- 


2* 


Crystallography 


- 


It 


Mineralogy 


- 


2 


Physics 


- 


2 


Blow-pipe testing 


2 


2 


Machine drawing with designs, Part I. 


- 


2 


Third Year: 






Mine surveying and geodesy. Part I. 


3 


- 


Geodesy 


- 


2t 6* 


Special mining engineering 


6t .. 


- 


Mining engineering . . 


- 


2* 


Ore-dressing 


6* .. 


- 


Briquette-making 


1* 


- 



* Signifiea Summer. f Signifles Winter. 
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Subjects. 



No. of Hours per Week, 
Exerdsea 
and 
Lectures, Practical 
Work. 



Machinery 

Knowledge of mineral strata 

Metallurgy 

Building construction 
Machine dramng with designs,l'art II. 
Political and State science (financial 
science) . . 
Fourth Tear : 
Mine surveying and geodesy. Part 11. 
Mine surveying 
G^eral law 

Mining law 

Designing of mining and metallurgical 

buildings 

Ore-dressing 

Mining and metallurgical calculations 

Mining and metallurgical statistics. . 

Electro-technics 

Epitome of the metallurgy of iron . . 

Saltworks 

General mechanical metallurgical 

technology 

Special mechanical metallurgical 

technology 
Testing methods 
Investigation of the gases forming in 

mines . . . . . . . . 

MiNB SUBVBTING. 

First Tear : 

Higher mathematics, Part I. 

Descriptive geomeixy 

Algebra 

Spherical trigonometry 

Physics 

Mineralogy 

General mining engineering . . 
Plan and section drawing 



3t 2* 



4t 
4* 



It 

1 

2 

It 
1* 



1* 
1 



6 

3 

2* 

2* 

6 

6 

6 



4 
2t 



* Signifies Summer. t SiKnifles Winter. 
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SvJbjvig. 



No, of Hours per FfeeJt. 

Exercises 
and 
Lectures. Praciical 
Work. 



Second Year : 

Mine Burvejing and geodeey. Part I. 

Geodetic practical -work . . . . - . . 2t 6* 

Higher mathematics, Part IT. 

Special mining engineering . . 

Geology 

Mechanics 
Third Year : 

Mine surveying and geodesy. Part II. 

Practical mine anrveying work . - - ■ . G 

Knowledge of the stratification of 
minerals and ores 

General law , . 

Mining law 

National and State economy (finan- 
cial 3<3it;nce) . . . . . . 3f 2* . . 

The studenta are not compelled to hear all the lectures given 
in the above plana of instruction, but can use their own 
discretion in chooeing the necfssary lectures i those students, 
however, who wiah to enter for tho diploma (final) examination 
are recommended to attend all. the lectures. The instruction 
given in the lectures is sTipplemented by repetitions and written 
exercises, practical work in the drawing-class rooma and in 
the mine- surveying department, in the laboratories and in tha 
collection!! ; further, by practical work and instruction during 
excursions and mice surveyingj, by visits to mines and metal- 
lurgical work. A course of practical work is considered to b» 
absolutely neoesuary before commencing to study at the school 
For this reaBon a practical mining prepEiratoiy course is held 
every year from Easter to the end of July, in order to inHtruat 
the etudentd, before commencing to study, in general 
mining and ore-dreeaing work. The Freiberg Mining High 
School is well equipped with institutes and collectiona of aU. 
desoriptious, which materially assist the instruction given in 
tile leetures. 

Berlin. — The foundation of the Berlin Mining High School 
^ms due to t^e initiative of Frederick the Great, who wished 
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to raise the proaperity of Pruasia, whicli had sutfered severely 
during tke Seveii Tears' War, by fostering the development 
of the muung, metaliurgical, and sa.ltwork induBtiiBB. To 
this end a coorao of le<3t\irea in mining and metallurgical 
Bubjeote was instituted in 1770, and continued into the nine- 
teenth centurj. In 1S73 the Berlin Mining Academy was 
amalgamated with the State Geological Institute, and both 
were given a common constitution and management in 1875. 
The management of the Berlin Mining High School lies in the 
handfl of two dlrectora who are appointed hy the King of 
Prusaia. The educational staff of the MLalng High School 
includes fourteen fully quahlied profeaaora, ten extraocdinary 
professors, two private lecturers, and three assistant'*. The 
nature and duration of the scientific courses are as follows : — 

Years. 
1, Students who isish to qualify for posi- 
tions in the Prueaian State Mines, 
metallurgical and saltworks 
Mining engineering 



2. 
3. 
4. 



Metallurgy (general) 
Metallurgy of iron 
Mine surveying 



3 

4 
4 
4 

2 
The iuBtitutea, collc^ctiana, and apparatus of the Berlin 
Mining High School are complete in almost every respect. A 
few special features may he mentioned. The hbrary contains 
no less than 65,000 volumes and ahout 2,200 maps, drawings, 
and plans ; the annual increase amounts to about 800 volumes, 
and 150 to 180 maps, drawings and plans. The mineral collec- 
tions are four-fold : The two principal collections, the collection 
for demonstration purposes and the collection for practical 
work. The collection for demonstration purposes contains 
about 7,000 minerals. The fourth mineral collection with 
crystals and crystal models is kept in a special room, to which 
the atudenta have access at all times for purposes of study. 
The geological coUections contain ahout fourteen divisions, 
and are mo9t complete ; one of the divisions alone hlls no less 
than twelve rooms in the first storey of the principal building. 
The collections for mining engineering, ore-dressing, and salt 
works contain more than 1,000 different objectfl, including 
models, instruments, tools, machines, appliances, materials, 
a number of mining antiquities and various local collections 
of raw and finished products. The chemical laboratory 
contains divisions for qualitative, quantitative, volumetric, 
gas, spectral and organic elementary analyisis and for electro- 
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lyeia ; there exist a!eo laboratariea for general testhig, icon 
teetiog, and the iuves ligation of bqIIb. TKe mecbaiucal 
workshop maaufaotbres models, tools, and small bonng 
Apparatus, and attends to general neceesary repairs, 

Ctatisthal. — The Clausthal Mining Academy haa been developed 
out of a claaa for mining subjocta which waa atta^^hcd to the 
*' Lyoeum Oaustbalienise," a Latin sobool founded during the 
(iiteenth century. In 1775 thia class was separatiMi from the 
Lntin school, and in 1811 it waa establinbed m a separate 
building under the name of a mining Fchool with about fifty 
pupila. From 1821 to 1844 it was combined with a forestry 
Bchooi, which was then removed to Minden, where it still eitiBtB 
OH a forestry academy. In 1852 the duration of the couraes 
of study was mcreaaed to three years, and since 1864 tlie school 
bears the name of the Olausthal Mining Academy. When 
repojting the academy was being re-built at a total cost of about 
£30,000 ; the chemical laboratory, which was erected in 1876, 
cost £5,600. The inetruction is di^-ided Lntfl a practical 
preparatory course, and the special mining and metallurgical 
courses. The practical preparatory course is intended for 
those who wish to commence the study of mining or metallurgy 
at the fluhool, but have undergone no period of practical work ; 
it coneUts of inspection and observation of the worka, 
machinery, and methods of mining, metallurgy and ore -dressing, 
and of practical work aa far as thiB is feasible. Students with 
this practical foundation are better enabled to comprehend 
the lectures which follow during the special mining aad 
metallurgical courses, than those who come directly from the 
gymnasiums or " real schools " without any practical know- 
ledge. The preparatory course begins every year in the first 
week aftt^r East.er and lasts sii months, of which one month 
lA devoted to ore-dressing, three to mining and water storage 
and supply, and two to metallurgy. The students work from 
sbc in the morning until twelve under the special sa per vision 
of overseers Appointed for thi,s purpose, and occupy the 
afternoons in drawing up a written description of what they 
have seen and done. The whole course is directed by a pro- 
fessor who lectures from time to time upon the work which has 
bwn, or is about to be, perform*<l, and to whom the written 
descriptioni* of the students are submitted for correction. 
The special mining and metallurgical courses extend ovet 
a period of four ytars, and consist of lectures, repetitions, 
constructive and mathematical exercises, practical work in 
the laboratories, and e:ccursionA ; the whole course of instruction 
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ie aBBistpd and s«pplcment.ed bj exteneivfi eoHfiotioiifl of all 
deflcripliona, and by a, well'Stocked Jihraiy of 30,000 volumes, 
Tbe professorial stjvff consists of eight fully- qualified professors, 
five leoturera, and six aaaiatanta. 

Professorial Staffs and Proportion of the. same to ihe 
NuTTiber of SlvdeTUe^ 



Mining 
School. 


Professorial 
Staff. 


Number of : 
Staff. Students 


Proportion 
of staff to 
Students. 


Freiberg . . 


. Fully qualified pro- 
fesHora 


12 


— 


— 




Extraordinary ditto 
Looturers 


3 
3 


^ 


— 




Aasiatanta 

Total 


3 


.. — 


— 




21 


.. 400 


.. ItoSO' 


Berlin 


. Fully qualified pro- 
fcsaoia 


16 








Eitraordinary ditto 
Private lecturerB . . 


10 
2 


.- — 


— 




Asaistants 

Total 


3 


.. — 


— 




31 


.. 269 


. . 1 to 9 


Clauatbal , 


. PuIJy quaUfied pro- 
fesBora ......... 


8 








Extraordinary ditto 
Assijitaate 

Total 


5 

6 


■■ • "^^ 


■ ^^ 




19 


.. 222 


. 1 to 11 



5(1 iorie-?.— Berlin : Director, £600 ; eubstitiite, £400 ; fnlly- 
qualified profesBore, £210 to £360, with a certain sum for house 
rent and one- fourth of the lecture fees. Qa us thai : Fully - 
qnahfied profc^ors, £160 to £330, and £24 for house rent. 
Freiberg : Fully- qualiii^d profeBsora, up to £270 and lecture 
iees ; not fully- qualified profesgora. up to £180 and lecture 
fees. The remuneration of the assistants ranges from £60 to 
£90 or £100 per annum ; the lecturera are remunerated from 
the prcKCtds of the feea lor ieoturea. In considering the above 
aalaries, it mu-st be remembered that all professors and lecturers 
who are definitely engaged by the State are entitled to pensions 
upon retirement. It may also be mentioned that professors 
and lecturere m^y add to their incomes by private work. 
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Feeji. — Ciau3thal : LectureH, 3b. per term for every lecture 
of one hour per week. Instniotion in teatitng. blow-pipa 
analyaia aud volumetrii; ^nalyais, 4s. 6d. per teiTtn. for every 
hour per week. Chemical laboratory, winter £3 ; summer, 
£2 5a. ; per month, IBb. Examinations, £6 5b. for GermEbaB 
and £12 10b. for foreigners, for the prellminai? and final 
examinations for the diploma of T ni"'"g engineering snd 
motallurgtcal tmgineering. Freiberg : Entrance fee, IOh. ; 
diploma examination, £2 lOs. for Germans and £5 for foreigners. 
Lectures 6a. per year for every lecture of one hour per week. 
Not fnlly-qualificd students pay up to 10a., and foreignera are 
xequired to contribute £10 to the academy treasury. Further 
feefi for practical work and foe the neoessaiy drawings for 
certain leetorea are as follows : — 



Practk-ft) work in ; 

Mining preparatory course 

Metallurgical preparatory courae 

Physical laboratory 

Qualitative chemical analysis 

Quantitative chemical analysiB 

Volumetric analyBiB 

Technical gas analyais 

Geod«?8y 

Mine surveying . . 

Testing 

Iron testing 

Blow -pipe testing 

DrawLngH for lectures in ; 

General mining engineering 

Special 

( >re-dres9ing 

In I'Jlti, there were at Berlin 245 Germans and 24 foreigners ; 
St ClftiiBthal 18.5 Germ ana and 37 foreigners ; whilst at Freiberg 
there were 2S0 foreignera compared with 186 Germans. 
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Chapter VI. 

GLAMOROA^ COUNTY COUNCIL. 

Scheme fOfi Ixstboction is Minlng foe Evening Schools. 

Tne echeme adopted by the Glamorgan Education, CJommittee 

for instruction in mining is arrjijiged in tliree etageB, as follows ; — 

I. — Introductory Course. — For lads in the upper Btandards 

of primary schools. 

11,^ — Preparatory Courae. — For student* attending evening 

continuation scboola. 
HL — Organissd Courss, — For etudente attending technical 

claBsefl. 
I, — The courae for the infltniotlon of lads in the upper 
standardB of primary schools in mining diatrictu consiats of 
aix leeaons, which should be given during the last year of a 
boy's attendance at achool. The intention of the Council is — 
(a} to make the boys acquaint(>d with the Government rules 
framed for the miner's safety ; (fr) to t-each them iiow to avoid 
the common<;st causes of accidents ; (c) to create n deeire for 
further informattoQ bearing upon the principles underlying 
operatioTiB in the mine. Where no member of the school staff 
is competent to give the neceaaary inat ruction, the aer'viceB of 
the committee's travelling trjichera may be requisitioned. 
Lessons on the following »ubjectB should be given : — 
{a) Coal, and how it was formed. 
{b) CoilI mine geats, and liow they become dangeroua. 
(g) The aaftitylamp, and how to use it. 

[d) Hoiv a tolliery is ventilated, 

(e) How the coal is worked in the mine, 
(/) RuIpb framed for the miner's safety. 

In order to induce teachers to qualify themselves for imparting 
instruction, in these and similar subjects, it was decided by the 
committee that eome advantage in tht scale of eaUries should, 
be adopted, and in selection for promotion preference should 
be given thosi who make themBelvcs efficient in this subject. 

It WAS also decided that the Irapectora of Primary Schools 
should awdrd certificates to thos:; pupils who attenderl a full 
courae o£ lessons in the above subjects, and gave evidence to 
the Inspcetor that they had profited thereby. 
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II. PRKI'ARATOBY COCBSE FOB EviXISG CCSTtSVATiaX 

Classbs. 

Ah tluTc lire many young minere anxioiu to continue their 
i<(liii'ii(ioii from the point they reached in the Primaxy Schoob, 
wiio iirt> inHufiiciently prepared in the nidimentary vork for 
ii(lniii«i()ti to the technical classes, a special preparatory oouxae 
in mining bna been arranged for Evening ContinuaticMi Schools. 
'I'ho HylliibuH for this stage includes instruction in the following 
iiubj(u<ta :— 

(d) KngliBh grammar and composition. 

(/>) Mathematics — arithmetic, mensuration, and algebra. 

((-) Klomentary draT^-ing — ^beehand, model, and geometxicaL 

((/) Klcmentary science of mining. 
WhiU<, in order to arouse the interest of the student, it may 
often l>o iieoeeHary to approach a subject from the standpoint 
of tli« minor, yet there must not be any slavish natrovnesB 
of tn»rttmi'nt in this respect ; generally, the instruction in the 
]m<iM)ratory subjects should be such as would be useful to any 
iiuhiHtrial Htudont. and. in fact, in many cases, the classes 
will bo nt tended not only by those engaged in mining, but by 
othorH alKO engaged in such occupations as building, engineerings 

III. — Ohoakised CorRsB fob SxrDKSTS ATTBXDrso EvssrsG- 
Techxical CuissE-;. 

This is n complete conree specially arranged to meet the 
rtHiuinniH^nts of these — (a) who are deeiroirs of securing certifi- 
cates of oomiwtenoy of the first or second cl8s<» vnder the Home 
OHioe ; (h) who are candidates for the mining cr engineering 
scholarsliiie offered by the committee : cr. (c) thoee who are 
iinxioi:a to become really efficitnt in the science of mining. 
The course is divided into four stoges r.8 followTS : — 

Firs! Stage (First Ye^ir) : 

(si) Practical Matlxmatios. 
(ft) Mining. 

(r1 Mechanics and Htwt. 
(d) (."JeologN-. 

SecK^nd Sttigt (Second Year): 

[a) Practical Mathematics. 

(b) Mining. 

(c\ Mechanical Drawing, 
(rf) Heat and Chemistiy. 
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Third Stage (Third Year) : 
(a) Practical Mathematics. 
(&) MiniQg. 

(c) Applied Mechanics. ^ 

(d) Electricity and Magnetism. 
Fourth Stage (Fourth Year): 

(a) Mining. 

(b) Mine surveying. 

(c) Heat and the steam engine. 

{d) Electric lighting and the transmission of power. 
Efforts are made to establish preparatory, or first stage classes 
wherever there is a populous mining village. Second stage or 
advanced classes are fewer in number, and opened only at 
suitably equipped centres. The former classes are generally 
conducted by resident teachers, who may be engaged at the 
collieries or primary schools during the day, and the latter by 
members of the committee's travelling staff of teachers. 

ScnoLABSHiPs Tenable at the Univeesity College, 
Cabdifp. 

Several scholarships of the value of £30 per year, each with 
tree tuition, tenable at the University College of South Wales 
and Monmouthshire, are annually offered for competition to 
students who intend pursuing a course of studies in mining or 
engineering. 

The syllabus of subjects for examination, and conditions 
relating to these scholarships, may be obtained on application 
to the Chief Education Official. 

Tbavelung Scholaeships. 

A limited number of scholarships will be awarded annually 
to enable mining students in Stages II. and upwards to visit 
the best equipped collieries in the South Wales and other 
coal-fields. 

SuHKEB Course foe Teachebs and Advanced Students. 

A short summer covirse ia mining and correlated subjects 
will be held each year. It is intended for teachers engaged in 
evening clas"* work, and advanced students. Scholarships will 
be awarded selected students, to cover the cost of tuition and 
a part of the expenses connected with attendance at the course. 

Teavellikg Expenses op Advanced Students. 

The travelling expenses of advcinced students attending special 
centres will be paid by the County Education Committee, 
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provided that 80 per cent, of the posfibld attendances ore mddo 
m each oubjoet. The train fare to the neareflt ft^'dil.ible ceotre 
only wtlJ be allowed. 

Sfsoiai. Lectcbes. 

A abort course of special lectures has been arranged for 
officials &nd miners, who, for various reasonti, jre not members 
of the committee'* evening L^la^sce. This course bears directly 
upon the cause aad prevention of colliery accidents. 
ToTjRS OF Miking Sttidents. 

(1) The privileges of the committt'e's tra veiling HchokTslupe 
may be enjoyed only by students in Stages 2, 3, and 4 of the 
County Syllabus, and only once in eafh stage. 

(2) The toure in 1906 and future years ■will be as follows :^ 
For students io Stage 2 : The South Walca coal-field. 

For thoee in Stage 3 : A coal -£e Id in Mid or North of 

Engknd or Gotland. 
For those in St,ige 4 : A Continental coal-field. 

(3) Twenty five scholarahipB will be awarded in each stage, 
subject to a detailed programme in each case being Bubmitted 
to and approved by tbc committee- 

(4) The scholarahipfl fof the tours will be awarded OQ 
the results of examinatioEis in mining and geology, which will 
be held by the eommittee on April 23i*d and April 27th re«pec' 
tively. Candidates will be arranged in order of merit, according 
to mdrks received. 

(5) Only Btudciits who present themselves for the Bodrd ot 
Education Examination in the second or higher staged of mining, 
and who have made 20 at tendances {with tht; mftnaeera 
certiJicftto proving the wtudent to have bi>cn engaged on night 
shift 15 atteadancc8)j will be eligible for the committees" 
travelling Bcholarihipa. 

(6) The value of the abot'e scholarships is as follows ; — For 
Continental Tours, £8 ; for North Country, £4 ; and for South 
Wdlee, £3. 

(7) A limited number of these BcholarahijiR will be awarded 
to teachers of eveni-ig technicai dasics taking at Icftst two 
of the subjects of the mining course, and teachei-s of evening 
continuation schools who have taught the prepafAtory course 
in mining in their schoola. 

(8) One half the amount of the achoietrfthipB awurdcd will 
bo pjiid the student when he enters upon the touT, and ths 
r«maind'>r on receipt of ti sutiefartory rcpor1i^^MlL''^lliB''''^^> 
&c,, visited, prnvided that the report be 
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month of tho return of the party. If the report be not received 
witnin one month, oae half of the scholarship will be forfeited. 

(9) The Continental tour will occupy at least eight days ; 
North Country tour about six days ; South Wales tour, six 
days. 

(10) Time of Tours : end of June or beginning of July. 

Summer Coubse in Mining. 

This course will continue for three weeks, and scholarships, 
to cover the cost of attendance, &c., of the value of 3 guineas 
each (except to teachers continuing to receive salary from their 
Local Education Authority), one half of which shall be paid at 
the end of ten days from the commencement of the course, 
and the remainder on the twentieth day, provided a satis- 
factory report has been made as to diligence, &c. 

The number of scholarships for the county is fixed at 36, 
and, in accordance with the recommendations of the Board of 
Education, at least one quarter the places allotted will be 
reserved for teachers. 

Applicants from the Associated Counties, outside scholar- 
ship holders, will be admitted to the benefits of the course on 
the payment of a fee of £1 10s. Students from counties 
outside those represented by the Mining Education Board will 
be charged £2 10s. 

The course may be divided into three parts, as follows, to 
meet the requirements of students pursuing studies in mining 
engineering. 

Course A — ^Mining, chemistry and physics of mining, 

practical mathematics. 
Course B — ^Mining, practical mechanics, geology. 
Course C — Mining, surveying, electric lighting and trans- 
mission of power. 

It will commence in August. 



» 
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Ch AFTER VII. 



TECHNICAL EDL-CATION IN MINING. 

By Professor Henry Lqitis, M.A., A.R.S.M. 

Taking first the working miner, he ahoiild leave school ■witli 
the i-udiments of a sound education, a knort-ledgu of English 
grammar, history, Jtc, n, dtoent (and often n good) liand writing, 
and a knowledge of arithmetic, going, aay, but littlo beyond 
decimai^s. He will then irununence his mining career eithet 
on the surface, or else aa a trammer, driver, trapper, &o., 
undergrotuid, and thus begins hi a technical instruction — 
a very different thing from technical education — in the art of 
mining. He ought to acquira facility in composition, to advance 
his knowledge of arithmetic, learn the rudiments of menRuration 
and geometry, and, if possible, also of mechaniea or physical 
science. At the age of 115 or 16 he ought to be beginning 
elementary Hcienco, more esp.^ially chemintfy, physics, and 
g(!Cilogy, learn as mufh of the ulemtrota of algebra as \vi\l enable 
him to iinderstEuid and use a formula, and an mncb EucUd tuid 
geometry as will enable him to grasp the elements of surveying. 
After two or threu yeata more be should take up the subjects 
of mineralogy, m^ohanici), ateam, hydraulioa, applied electricity, 
and similar applied science subjects, and linally devote a con- 
Biderable portion of two or three years to the theory of mining, 
A course of ambulance lectures and a IJttle elementary 
physiology might well be introduced during the eajne period- 
Mean while hifi practical training underground wiU have been 
progressing steadily, and, if fairly intolligent, aetire, and strong, 
he ought also to have acquired a sufficient amount of manual 
skill in his work. By thia time the miner, whose educational 
programme we have been sketching, should be about 22 years 
of age, and, if a coal miner, he should now have no difficulty 
in getting hia second-class certihcatci. At the same time, few 
men are fit to be placed in a position of authority undergnnind 
till they are 25 at least ; this is perhaps the lowest age at which 
•a young coal miner ought to attempt to sit for his £tst-olase 
manager's certtiio&te. His scicntilic work in these last three 
years would consist of much tho same subjet;t8 as in the previous 
few years, only it mnst be of a more advanced character. 
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Throughout the inining districts of the country a fair and 
steadily intTuasing number of yoimg men is to be found anxioufl 
to take advantage of the educationiil facilitieB otfLred to them. 
The point which the ■writer has more than once had o(^caElon 
to urge, must once again be repeated and emphasL'tcd, that 
the better education of thp working miner is the best yosuible 
saftjguard against accidentJi. There is no need to accumulate 
proofs of this statement, since any table of stnti sties r>f mining 
accidents will give ample evidence that tho vast majority of 
them are due to ignorance or groas thoughtlessness. Fully 
two- thirds of the annual roll of accidents are preventable, 
ajld preventable by tht? training of the mintT in thinldug power, 
and in the ekmsntary principles of atience. The apnthy of 
the miners" unions of this country towards the teaching of tho 
Bciences underlying thvir daily work 1b a standing disgrace 
to them iind to their leaders. 

Taking nest the question of the training of mining 
engineers, wc &re confront^jd by a tserieH of rather 
more complex problems, Tho aspect of mining engineer- 
ing is changing rather rapidly ; the days of email CDncems, 
Jiving from hand to month, and trusting to luck, are clearly 
numbered, and the mining engineer of the immediabe future 
will be called upon to control vast uiidert4i kings depending for 
thoir profits upon a large tonnage of produetion, aceurately 
calculated, and worked with the narrowest possiblfi margin. 
Under these conditions it ■nill only be thoroughly scientific 
admixustration that will be able to keep expenses below income, 
and all the resources of modem physical acienco will have to 
be pressed into service. The first condition nwdcd for the 
higher scitnlili*. training of mining enginet-rs issuchiT,n altera tioti 
-of the law as shall bring coal and metal mining under the 
samu conditions, as shell insist on a minimum of scientilic 
training, as shall allow three years spent at a reiiogniscd 
Mining College, together with the passing of eNaminations in 
seience of a specified standard to rank as part of the five years' 
apprcntieeahip required, and as ahaQ allow time spent under- 
^ound in a recognised foreigu or Ck>]oiiLal mine to also count 
(possibly under certain restrictionij) towards the period of 
apprenticeship. At the same time tke esaminationa and 
the conditions of admission to examinations, ought to be made 
uniform throughout Great Britain. With a law thus amended, 
the writer would be far more hopeful of sound progress in 
scientific mining than he is 4 1 present. 



A lad prepared to ent^r any Mining l!'olteg() s}iould have 
re<:-eived an education such as is provided on tlici modem Bide 
of any good school. Tlipre will, no doubt, be fairly universal 
agreeBH^'tit as to what science subjocts should be fltudied at the 
college, the only difference of opinion -will be as to the wmount 
of each required, that is to siay, the minimum timount. The 
^sriter personally holds that tl^e mine manager does not need 
to read mfltht'matirs vt-ry deeply ; it ia essential that he should 
know the lower bronehcs moat thoroughly, but hf fan well 
limit hij! work to the eltments of the talculuu and of aaalytieai 
geomotry. A considerable knowledge of chemistry is required, 
not only lieeause a mining engineer ought to be able to amvlyae 
and assay for himsylf any unknown substance that he may 
come fttrris.'i in his workings, but to enable him to understand 
the sometimes complex reactions that are contimially taking 
place in the mttie as fresh portions of minerals are exjiosed 
to the action of air and water. In phjrticK, the rudiments of 
heat and optica alone are required, whilst elect ricity should 
be thoroughly atudied. especially aa regards its t-echnical 
ftpiilication;!, and the student should make him3elf thoroughly 
f ami bar with electrical meaHurements, f Geology ia, of course, 
a moBt import Qnt subject, stratigrnphical and physical geology 
being the branches tliat need most attention i the rudiments 
of litbology and palajontokigy are quite auflftci'':at, the more 
advanced portinnfi of these subjects being best left to ispecialiats. 
On the other hnnd. economic and determinative mineralogy 
require thorough study. The mode of occurTence and dis- 
tribution of uHi*ful minerals is a wpecial subject that mui*t also 
be knovra thoroughly. These are all the pure sciences that 
arc absolutely needed ; their ajjplication embraces a large 
number of subject-s, such as engineering (including mechanics 
and ateam), m<'tal!urgy, and the art of mining with its various 
eub-di visions, inetuding the dressing and washing of minerals, 
and mine i5urveying. The latter subjects are, of cfiurfif', the 
chief subjects that the studnit lins to learn. Mine fiurveying 
must undoubtiHlly be taught iiracticaily as well as theoretically,, 
and a properly trained mining student ought, when he leaves 
the Mining College, to he quite fn miliar with the use of all 
purveying inatmmentH and the method of executing surveya, 
and to Btred nothing except practice to make him a competent 
Burveyor. In tliis connection it may l>e as well to point out 
the gre^it want there i» in tlu.i country of any recognleed 
examination for mine surveyors which should set a standard 
pf proficieney. The subject of dressing of mineralf^ requires. 
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to bo treated practically, (jeat perhaps in a small hilioiatury, 
fitted vdih light breaking muchinery, and drL^flaing machintry 
such as meve9, hjtndjigfj, t^jtitskaitten, diaking tables, &q. 
These should all be on quite a small scale, and coriBtnicted 
whenever possible of glass ; they should be capabltj of trenting 
acaall quantities of mineral, stiy aome 10 lb. or so at a time, 
so as to allow tho student to control a machine thorough ly» 
and vary all its conditions of work easily and rapidly, and 
yet obtain a sufficient quantity of material to enable him to 
test thoroughly the products obtained. Concentrating labora- 
tories have been brought to a high pitch of piTfection in the 
United States, that at the Alueaarhv setts Institute of Tech- 
nplogj' being a model' of what auch laboratories should be. 
The writer holds that the eatablishmtnt of such a laboratory 
in the Ignited Kingdom is one of the needa of the day. The 
mofit difficult question to »i'ttle, and perhiif s the oni,^ in which 
there ift room ffir the widest divergenci- of opinion, is as to what 
extent students fthould theniselvcH (.etually work in mines. 
The writer is rather Jneliiied to think that we have never, in 
this country, given ( he American system of " Summer Mining 
Pchools " a fftir trisU. lu this »> stem the student wpende hi& 
long vacntion each year in a different mining district. He 
goes underground every day, and after a few days apent in 
familiarising himself with the general character of the mine, 
lie is aiJBigned to each particular portion ot it in rotation, and 
is made to study this exhausti\eiy, care being taken to so 
parcel out hifl work that he getB to see every ditTcrent tnining 
operation that is going on in the mine in question. He lias to 
keep a journal, and make full notes of each day's work, an 
outline scheme being given him that sho'wa him exactly to 
which points he should dirt'ct bis attention. One of the most 
esperiencfd professors in tnining in tho United States writeb 
to the author on this flubjet^t, that the essential conditions of 
Bueeesa are : — '' Maintaining strict discipline in the class/' 
" dividing the class into aquadfi," and " requiring a definite 
amount of work eacli dny." and on the important question of 
safety he saya that : " There has been but one accident, a broken 
arm, in 20 years." Another very open question, which, however, 
ma-it aft<;a crops up in the cnae t)f coal-mining students, is 
(rhetlier or not they should t^erve a portion of their time under- 
ground before entering the Mine College. On the one hand, it ie 
argued that it is better for them to gt^t some idc?a of what the 
actual work will be like before definitely commencing their 
college career, a ad that they will understand the value of their 
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theoretical work better if they tirst have some conception 
of its practical application. On this question the \t-riter holds 
that the student should get his college work done before he 
commences to do his regular work in the pit. His practical 
work will do him more good, he vtiU learn it more thoroughly 
and appreciate it more critically if he understands the scientific 
basis that underlies it. It seems more logical to commence 
with the theory and to learn its applications afterwards, than 
to reverse this process. It will appear that the writer considers 
our present system of mining education to be a faulty one, 
though materials for its improvement are readily available. 
An effectual improvement can, in his opinion, be effected only 
by an alteration in the law, and the chief reforms the writer 
would advocate are the following : — 

1. — Every manager of a mine, whether coal or metalliferous, 
to hold a certificate. 

2. — Certificates to be granted upon examination to be con- 
trolled by a central board, making the examination identical 
in conditions and character for the whole of Great Britain 
{and, if possible, for the Colonies also). 

3. — A TninJTmiTn of scientific training to be insisted on, and 
residence in a recognised scientific college to count up to, say, 
one-half of the apprenticeship required. At the same time 
a minimum of underground training to be also insisted on, 
say 3 years of each, for example. 

4. — Every mine surveyor to hold a certificate of proficiency. 

The writer ventures to think that these suggestions are neither 
very drastic nor very revolutionary, and is at the same time 
convinced that very much good would result from their 
adoption. 

The late Professor C. Le Neve Foster, D.Sc, B.A., F.R.S., 
dealing with the training of mining engineers, wrote, " I am 
decidedly of opinion that studebts should have some practioe 
at mines before attending lectures on mining. I can speak 
feelingly, for I know it was a great disadvantage to me not to 
have had some underground training before going to the Royal 
School of Mines." 
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chaptub vm. 

; PREPARING FOR THE EXAMINATION. 

" The greatest benefit which the8t^ examiaaticifLB hav^ 
conferred htis been of ah indirert character, for whereas 
preriotialy a young id an gained the practice afforded 
by his pit work, only in a tew cHHes •Vr'a.E it acoompanied 
by that theoretical knowledge which is to be obtained 
from hooks. The pit ahJft being over in the morning, 
with perhaps a survey plotted in the afternoon, 
the newspaper or pipe filled up his remaining time ; but 
with an examination to face, such siibjocta as geology, 
chemiatry, and mcehanics have to bo thought about and 
studied, and when once tbe rudiments are aoqulred, in 
many caaeg a taste IS a^'akened for information about 
which he otherwise would have known nothing. I'hat 
■which began in the nature of a school lesson becomes an 
abgorbing recreation for perfiafia a lifetime." — A. L. 
Stevenson, 

The Btudenfe should have at the outset in preparing ior this 
'eJCamLnation a correct conception of the objects aimed at by 
the framera of the Coal Mines Regulation Act, in estflbUsbing 
a Board of Examiners in each district, and the issuing of 
certificatee of the first and second class. 

Each ciause in the Act seems to have been specially framed, 
to secure the great^iBt safety possible for undorgrouod workers, 
to minimise ih& riskti and casualties attendant upon mining 
operations, and to make a high standard of attainmente essential 
to the holding of a certificate which will place a person in 
oharge of a mine. 

The examination is only a part of & neceasaiy currioulum, 
tluougb which the mining engineer has to pass, and the training 
WSential to pass the examiaation successfully, places the 
student in a position whereby he aai meet and explain to 
juiitB and deputations of workmen* with authority, what he 
oonsidtrs the best methods of carrying on hifl works with safety, 
economy, and success. 

The certificate, consequently, is a very valuable one, and 
«6 the lives ot hundreds of men are frequently in the hands 
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of [\B pOB8es3or, the examinera very properly expect & high 
Bt^ndard of proficiency from the ca&didate, 

Tiie candidate must be acquainted with the proxjerliee of 
air iind gases, the variou& methods of sinkingt opening out 
Hnd uorking colliericH, the mechatiism of winding, hauling, 
pumping, and ventilating machinery, the h reading and working 
strftin of ropes and beams, the best " first ftid " to render in 
case of accident, the provieions and requirementB of the Coal 
Mines Regulation Act, surveying, and other matters naturally 
expected to be met by a person in charge of a colliery. 

To meet thf: requirements the candidate must also have spent 
H period of five, year/i in a mine, where he will gain his practical 
experience, or three years togctlicr ^vitli two years at a recog- 
nised college course. Ht' may receive hisirnction from books and 
pujiers, but his real mining edvcnlion muet he in the mine. The 
Hcientiiic princ?ipleH underlying mining operations will l>e taught 
in evening clflBses or elsewhere, but the skill and tact indifipenH- 
able to a successful conduct of the enterprise can onVy be 
gained at the colliery. 

He ahould, therefore, at the commencement of his studiefl try 
and secure a position at one of the beet equipped collieries in th^ 
district po as to gain his practical ex|>crience, visit other coUieriw 
at every opportunity that presents itself, and secure the services 
of a tutor who has been trained to teach — one who has made 
a tjtiidy of pBychology and mind training, bo that he reeeivea 
hit! instruction and education in due course. 

Unfortunately, the period of apprenticesliip ia too frequent^ 
spent wholly in one mine, or where the student hardly ever comes 
ftCrDsifl difficulties and disturbBnces such as he will possibly be 
expected to overcome when placed in charge of a colliery 
himself. Under these circumstances, and when the best books 
for minJag studertts — the collieries of the district — are not 
available for his researches, he should master the excellent 
books now in the market on the various methods of conducting 
mining operations. Percy on " The Mechanical Engineering 
of CoUierii^," Pamely's " Colliery Manager's Hand Book," 
Foster's " Ore Mining," Hughee's " Text Book on Mining," 
Atkinson's "Mine Gases and Ventilation," Phillips on " Or© 
Deposits," Jamieson on "Steam and the Stettm Engine," 
Rrougn on " Mine Surveying," Ly ell's and Geikie's " Geologies," 
Roficoe's " Chemistry,'' he will find of invaluable service. The 
latest works on Electriral Engineering should also be carefully 
mastered. 
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But as the iKst books on tbest? subjects, owing to the rapid 
progress made by engiieering Bkill during tho past decade, 
eoon got " out of date," the student shuald carefully read the 
proceedingB of the; vnrou? mining and engineering ijistitiifea, 
an 1 all the current literature available bearing on his studies, 
Tlie Engine.tr, Ejtginccring, CMiertf Guardiin, Colliertj Managtr^ 
and Tht. Scienca and Art of Mining, will each provide him with 
informdUon and good dCTcriptions ot experimentE witli explo- 
eivefi, machinery, and other matters directly connected with 
his vocation. The Technical Inatr action Oeisscs htld under 
the fldflpicea of the various educational autkoritiea throughout 
the CO tin try, conducted mostly by trained and experienced 
teachers, who will not only give him a " rule of thumb " 
method of proceeding with his work, but the best that 
modern akill and Bcientific reaearch have been able to produce* 
he will also fiod of immeaaurable advantage, and he should 
regularly attend them, if he has been unable to secure the 
advantage of a special course at a properly equip^)ed actencsa 
school or college. 

The questioiis set at previous examinatioxiB wilj alToid him 
a guide ae to the ground covered by the esflminers, and he will 
thus be able to gauge his prospects and decide whether it be 
advisable to send the necessary fee to the Home Office and 
arrange for the absence required from hie duties, or postpone 
the test to a more fitting date. There is a great difference, 
as the candidate will readily perceive, between the standard 
of requirements in the va.rious distTicts. 

Oae of His Majesty's Inspectors of Mines in hia annual 
report writea : " The publication of the questions for each 
district would on several groimda be distinctly advantageourt, 
and would tend to bring about a more uniform standard, which 
is most esae^itial ; ho much so, that I would advocate one central 
board of examiners/' The suggestion is certainly an admirable 
OD&i and it is hoped it will soon be acted upon. 



At the Examination. 



1. — Study the " real meaning " of the question. Too often 
the candidate, unable to answer the question set, writes an 
essay on some subject, with which he is better acquainted, 
and trusts the examinerB will give him marks under the 
impression that ho has misunderetood the meaning of t!ie ques- 
tion. Tnis plan will not succeed with the majority ot 
examincis. 
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2. — Write short, concise, and pithy answers. You shouUl 
not compel the examiner to wade through a mass of verbiage 
to search for what you have to say. 

3. — Deal with the questions that seem easiest to yon fiist^ 
so that if you are pressed for time at the close, you will hav& 
omitted those you are doubtful of, and not tlie ones you are 
familiar with. 

4. — Carefully apportion at the commencement a definite 
time for each of your answers, leaving ten or fifteen minutea 
at the close for revision and correction of errors. 

5. — Illustrate your answers with sketches wherever possible. ' 

6. — In arithmetic arrange your solutions neatly, taking 
enough room, cancelling if convenient, and showing all the 
" working " that the examiner may easily follow the vaiiow 
steps by which you arrive at your answer. f^i 

7. — Do not worry yourself on the examination morning by 
trying to '* cram " facts and formulae you should have mastered!, 
months previously. 

8. — Do not try to introduce clandestinely books or papers 
into the examination room that you may " copy " some of 
your answers. On several occasions this dishonesty and 
meanness has ended disastrously, and the candidate debarred- 
from being re-examined for two or three years. 

9. — Do not attempt to make an ostentations display of 
your knowledge by using long words ot whose meanings you are 
doubtful, when short plain words are convenient and suitable. 

10. — \Mien asked for the size of engines — ^hauling, pumping, 
winding. &o. — the dimensions of the engines at your own and. 
neighbouring collieries should form a guide to prevent a 
totally unsuitable answer being given. 



Statistics. 
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Chaptek IX. 

STATISTICS. 

A faint idea of ihe impgrtajico of the dutiM of the mining 
engineer may ba obtained from the following statistics with 
regard to the output of coal : — 

Cojix Productioit dt the Fn'E PmscrPAL Coal-pbodttciso 

COUHTIUBS Off THE WOBLD IK 1900, 1001, 1305. 

1900. 1901. 1902. 

Tons. Tons. Terns. 

United Kingdom 225,181,000 219,047,000 327,095,000 

Germany 109,290,000 108,539,000 107,436.000 

France 32,722,000 31,634,000 29,574,000 

Belgium 23,463,000 22,213,000 22,769,000 

United States 240,788,000 261,874,000 268,688,000 

Tons of 2.240 lb. 

Metric tons of 3,204 lb, 

PioviBional figures. 

It will be Been that less coal waa produced in 1902 in Germany 
and Fmnce than in either of the preceding ye^rs. The 
quantities produced in the Uniteri Kingdom, the United States^ 
and Belgium were greater than in 1001, and in the first twff 
eountriea exceeded those produced in any previouo year. 
The production of Germany represents less than half, and that 
of France and Belgium together leea than a quarter of th& 
proi^uetion ot this <:ountrT. 

The total known coal production of the world (eJCcluBive of 
brown ooal or lignite) is now about 700 million tons (of 2,240 
lbs.) per annum, ot which the United Kingdom produces rather 
leBS, and the United States rather more, tiian a third. 

Ar compared with its population, the production ot coal in 
the United Kingdom atill surpasaeB that of the United States. 
It amounted to 5^ tons per head ot the population in 1901, 
(ind 5h tons per head in 1902, ivliilflt in the United Sttttt's it 
IB itill only juBt over 3^ tons per head. In Belgium it als& 
amouQt? to about 3' tons per head. In Clermany to rather ieaa 
than 2 tons per bead, and in France to about f ton per head 
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The following etat^ment allows the average value per ton 
of the coal produced taken at the collieries, in the five above- 
mentioned countri*B, in the year 1 1)01 : — 

Per ton. 
s. d. 



United Kingdom 


.. 9 4i 


Germany 


.. .. 9 4t 


France 


.. -. 12 11 


Belgium 


,, 12 2t 


United State* .. 


,.5 6} 



Theae prices represent a fall of ahout 1b. 6d. per ton in the 
United Kingdom, and 1b. Od. per ton in Belgium, but a rtae of 
Hd. per ton in Germany, 7d. per ton in FrHoce, aod 3d, per ton 
in the United States. 

The number of pereona employed in the mining iodfiatry in 
the United Kingdom for the year 1905 was 858j373. 

The deaths from aocidentB for the aanie year reached 1,150 ; 
this figure works out at 134 per 1,000 persons engaged above 
and uflderground, or 4-6 per 1,000,1X10 tons of coal raised. 

Sir Jamts Joicty, M.P., ivrjting to the Time^, gives some 
interesting figures bearing on the profits of coal -mining, from 
which the following are extracted: — 

The conHumption of coal in some of the cblef confiuming 
coimtriea is shown in the following statement^ in which the 
tountries are given in the order of importance as coal conaumeta: 

1901. 1902. 

Toils. Tuns, 

United States 256,407,000 . . ^66, 105,000 

United Kingdom 161,271,000 . . Ifi6,6tt8,000 

Germany 97,436,000 .. 95,32.^,0<W 

France 44,0.^1,000 ., 42,190,000 

RuBBia 19,913,000 . . — 

Belgium 18,9.51,000 .. 19,691^000 

Austrii'Hungary 1MD3,000 . . — 

Provisional ttgurea. 

It wiU be seen from these figures that the total consumption, 
of coal in the United States surpasses that in any other country. 
Ab regards consumption of coal per head of population, however, 
tho United Kingdom still takes the lead, us appeal^ from the 
following Btatement, which applies to 1902 : — 



Statihttcb- 
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Ton*. 




United Kingdom 


3-97 




United StateB . . 


3-30 




Belgium 


2-86 




Germany 


1-65 




France , . 


1-08 




AuBtri a -Hungary 


0-40 




Rusaiii . . 


015 


■ 


Tons of 3,240 ft. 






Metric tons of 2,204 lb. 




In 1901. 






Provisional figures- 







In tibe Mons dietrict in Belgium some colliery shafts have 
already reached a depth of 3,775 feet. Though the coal is 
«sceLIent> the hindrancea to mining are many and almost 
inauperable. There are many blowers of gas and water at 
122" F. It has aleo been fotind neceesaiy to replace the 
ordinary wooden timbering by steel props. 

At Pendleton (Manchester) coal ie worked from a depth of 
3,500 feet. At Abercynon (South Wales) from a depth of 
"2,220 feet. Deep NaTigation, Treharris, 2,295 feet. 

In 1829 the cost ot sinking a mine shaft reached trom 
£10,000 to £16,000. In 1367 no less than £40,000 was apetit 
an a shaft at the HaeweU Colliery in the county ot Durhamj 
in contending with the quickaands, and even tJien the ehaft 
had to he abandoned. At Minton Colliery, a lew miles distant 
from Has well, £300,000 was expended in stoking ; the quantity 
■of water pumped during the operation of sinking through the 
overlying magnesian limestone averaged 9,300 gallons per 
minute from a depth of 540 feet. 

Tons ot coal drawn for fifteen years {1886-lSOO). . 2,802,396,000 

Value at pit's mouth . . £953,477,000 

Average value per ton . , . , , , . . fe. 9-66d- 

Ejpenditure on wages £642,386,000 

Remaining over tor expenses other than wages, &.C. £311,092,000 

The other expenses would include. Materials of all kinds, 
including horse provender (but eiclueive of coal for colliery 
consumption) about l^d. Rents : These were estimated to 
be 5jd. in 1889 by the Royal Commisaion Sales Department, 
salaries, rates. Compensation Act, and eunlry eipenses about 
6d., making a total of Is. 8d. per ton (when royalty, dS ia often 
the case, ia taken at 6Ja). 
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The total receipts may then be divided thus : — 
I, £ Per ton. 

Rents £76,904,000 .. Ob. 6fi04. 

Wages 642,386,000 .. 4s. 7-Old 

Materials, &c 167,646,000 . . Is. l*60d. 

Profit 77,542,000 .. Ob. 6-64d. 



£963,478,000 .. 68. 9-66d. 
In the majority of cases coal mines yield, with their great 
risks, an interest which on an average^yields only that seoored 
1^ Consols. Many lose their money altogether, and a few 
in<ike large fortunes. 
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FXJTJIPMENTS OF A MODERN COLLIERY, 

Ttut uAJuUdate tot n c«riifi«it« u CoUierj 3Luiager may glean 
from tbe following account ot the cquipmcnU ot a newly-opened 
mllirry Ht Bmfgoed in Houth Waleit, eomething of the efleeaijab 
t>f n »tuji»f( AOgfoMT'a traiaing. 

nrioHy n-vn w'll, the work of eiiikijip the colliery wsa 
vomnu-nifi] n^i fur i>inik »a April, 1S07, aiid the " Raa I**** 
or " Situ- KrrL ' mill II wne reached at a depth of 635 yarda 
In Nnvi'irilKT, IMli. Thr- area to be worked aoiounttt to about 
fl,4<Hl ui!r<iiif iinU in Imksed trom ten different ownera, the largest 
arvin hi^iriK < i"- T>rii|H!rty of Lord Tredegar, and on this the ahafte 
HTK vk'\tM'i\ifi. 'V\w Mite is, unfortunately, narrow, and haa 

fir MHiiiii< il fliH- iFtyinfj out of the vartouA worke in a long narrow 

jliir I'lir- Itiii-r Hhymney, whic^h runs through the centre, 
uml clJviilc'K irlriitHirtfan und >fonmouthBhire, add^d consider- 
(tlily In \\u: v\-p<;iit<vn. The folliery hftB direct com- 
tim II it -a I inn with Ihi^ Hretiou and Merthyr, the Rhynmey, 
ft\il Mic ll[irry ruilwuyH, thus g<'tting a«!oeBB to Newport, 
lifl, I', niiiih, iind Hurry, Tlie two Bteam coa! shafts are 

Il > I IN 1 1 ill ler, lh(< ninking contract for which was eutruated 

1u Mi'HHin. I. I'iKott mid Sonn, and the lirat important seam met 
with i» Uidt viiriautily known as the "Brithdir" or '* Ponty- 
Kwaith," III' '* Tilk'^ry," and la a "house" and coking coaL 
1 1 Umi at 2(H) yardit Av\\th, and ia approicimately 4 feet thick. 
Sit dilffTt'ht ((HHltTH of wator ■wero met with at the depth of 
J<tl, a 10. 'JHO. itTrtt. 4WK and 040 yards resp<iotively, and the 
iimlii i^inM^w t(4> diinn to a point below the la^t mentioned at 
Mti yAr^t*. 'Viw t>ttiu))in^ engine is liy Hathom, Darey, and 
(V. \'otH(KHLud ditlrn'titiul horitontal, 44 ini^hcs and 76 inches 
dtiMUHtt^v of ^'vlinderv, tind 10 feet atmke, aeting direct upon 
lwlMUt»fl tiuadranta and pump-rodd ; the upper lifta are 19S 
yar^ii luul 17 tnohe* diameter, the middle li^Z yards and 14 
iiu'hw ditiUuotir» Mtd the lt>*-w 1S8 j-arda and 10 inches diameter. 

ll» lot«l <it the diffi^naKt iMdeiB uaa alxait 72.U00 gaDona 
Tftf l^vuri but •oinr having oooBidersbJy diminiahcd after a 
|iM(^ >^ ^Uttity ^ water raised u now about 3$,000 gaUons. 
AlW WNAm tfciwich wtvf«l ^evns of cxmrI, tho " R»i Las " 
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was selected to form the pit bottom in, and it ia intended to 
develop these lying overhead, viz. : the " Upper Four Peet," 
the "Six. Feet," and the '" Red " coal. Tlae analysis ot the 
'■ Raa Las " is aa follows :— Fixed, 80-22 ; ash, 288 ; volatile, 
16-24 ; raoisture, 0-66. No leaa than 2,223 tons of coal have 
been raifHid in one day and 8,500 tons in a single week. The 
winding engine at the Smitli Pit is a four-cylindtsr compound, 
built by Thome-will and Warhara, with two horiaonta! cylinders, 
32 inches diametar and 6 teet stroke, and two low-pressure 
vertical cylinders, placed directly below the cranks, 
30 inchciS diameter and C feet atroke- It will also be 
provided -with Korting condensers, the water for which will 
lu' raised from the river by a Laval steam turbine driving a 
I'entrtfugal pump. The winding drum is of the modified conieal 
form deyigned to facilitate rapid starting -without unduly- 
increasing the inertia to bo overcome. The cages have two 
decks, and, Laving two trama on each deck, four trams, 
containing about S tons 12 cwt. of coal will be raised. The top 
and bottom of the shaft are arranged for simultaneous loading 
and unloading, and, therefore, the winding capacity will bo 
bel^vecn 300 and 350 tons per hour. The shaft is fitted with 
rail guides. The ventilation ia produced by a Walker fan, 
30 feet diameter, by 9 feet wide, driven by a two -cylinder 
vertical compound engine by the same makers, and is capable 
of producing 400,000 cubic teet of air per minute at an 
pressure of 21 lb. per square toot. It is int-ended to use cti 
pressed air for hauling the coal for a time, and later on 
introduce electric power^ and reserve the compreseed air for 
such positions as may not be thought suitable and safe for 
the employment of electricity. A large air-compressor has, 
therefore, been installed on the King principle, and with 
Riedler valve gear, built by Messrs. Fraser and Chalmers. 
The engin(> is double vertical and compound in both the steam 
and air portions. A separate shaft IS feet in diameter haa 
been sunk to the Brithdir Seam, and ia being equipped for an 
output of 1 ,000 tons per day. There is a large area of the shaft 
reserved for pumping, as the seam ia notable for the quantities 
of water it produces. For winding there Ja a pair of 20 by 3ft 
engines, but one cylinder will be replaced by a 32-inch diameter 
low pressure, and the engine used as a compound as soon as 
regular winding commences. A 300 h-p. Marshall engine of 
the horizontal compound claea drives three dynamos and 
provides power for lighting, and also for driving the workahops, 
mortar mill, horse feed machinery, vnriouB creepers, motors 
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workiog the e<;reciifl, &c. The steam supply ig provided hy 
«ixteeii Babcock boilerfl at 100 tb. Torking preasure, and i> 
«up«rheat4>d. The safety lampa in use are eiectTically locked, 
lighted, aad op<?tied, and the lantp-rooin u built for acooiD' 
mqdating 2,200 lamps. A (.'«titral en^neering establishmeilit 
for rejmin* needed at the group qf eolUerJes belonging to tiie 
comptmy in the Rbymney Valley in being erected, conavtiitg 
of pattern abop, fotmdry, fitting shop, and smithy. A cool 
waahejy of a oapa^'ity of 1,200 toiu per day, and for 50 by- 
product cqke DveiiB have alao been erected. 

The Ptiweli thiHryn Company, it may be added, is the largest 
■colliery concern in South Wales at the present time. The annual 
output itf cloiw upon three million tonit. About 9,000 men are 
eiuployed, and the " takingB " of the company cover in all 
about 15,000 acres, 5,000 of which are in the Ehymncy Valley 
and 4/XM) in the Aherdare Valley. The new Bargoed 
Colliery wti) give employment to 1,250 men, and the 
output IE expected to reach about 350,000 tons per annum. 
The company in now building about 500 workmen's cottages, 
a large number of which have already been completed, while 
OMny ot the cottagi.'S are bemg erected by building societies. 
TlwBf^ wil! not suffice to meet the needs of the district, and 
waoy m'jni dwdliagB will have to be built. The winding 
nn^^tv^. huilt fi'om special designs prepared by the Agent, Mr. 
B. H. Hinti, IB capable of raisipg 3.000 tons a day, and almost 
tlw entire ((iiantity of coal produw^d wjU bo exported. 
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CHAPTER XL 

BOARD OF EDUCATION 

ExAuiN^Tios QirissTiOB's FOB. ^"iFTaKs Teabs, AsRAiiaxD 

AJStB CLAJSOITIID. 



Geology. 

1. What are the geaeral charaoters of the deposits In which 

the following mineralfl are found — 

(a) Coal. (6) Salt. (c) Tin ore ? 

H. What is the relation, between the ore-bearing quality ol 

lodes and the country rock 1 Give some ^xamplea. 
3> What pecuharitiefi are obaerved in mineral deposits in 

hinefitone rocks ? Give ex^mplee. 
4, What IB a coal eeam ? 
B. What is a lode, and how do metalhc ores occur in it ? 

6. What are true veinB, segregated veinfi, and contact depoeite ? 

Give an example of each. 

7. What kinds of coal are found iu the Carboniferous strata of 

Great Britain, and how do tbey differ ham each other T 

8. What js a ]ode or mineral vein ? 

9. What minerals are neually found in atratified depOflita 1 

10. Define the terms — fault, tiirow, bitch, and heave, as used 

by miners, 

11. What are the principal kinds of mineral depoaita ? Give 

an example of each. 

12. In what formations are coals found besides the Co&l 
1^ ^ Measures ? Do such coals difier from those of the 

Carboniferous period ? 

13. How is the poEition of a coal Bea.m determined in a royally 

before commencing to ■work it T 

14. What is meant by the expression — a true fissure vein, and 

how does Buch a vein differ from other kinds ? Give 

some examples. 
What are oLayband ironstones, how do they occur, and what 

methods are adopted for working them T 
What are mmeral veins, and by what other names are they 

known in different difitriots 1 
17, How are the ore bodies generally distributed in a vein 

witli regard to the rocks forming the walls ? Give 

examples in support of your answer. 
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18. How ifl a coal-field proi ed as a preliminiiy to working it ? 

19. Whnt iH caiinel coiil, cud urd^r what conditions is it generally 

found » 
2D. What IB a miaeral vein or lode, and what special terms are 
used in describing it ? 

21. Whnt arc tile diEfertiit kinds of coal, end how do they differ 

from each other i 

22. Whftt are veiiifl aiid beds of minerals, and how do they dififer T 

23. How is coal found, and what are the terniB UMd to describe — 

(a) The cliaracter of the depoeile ? 
(6) The interruptions and disturbances to which they 
may have been subjected ? 

24. Enumerate the different kinds of deposits in. whieh usofol 

minerals are found ! 

25. How is coal found, and with what minerals is it generally 

associated ? 

26. Describe the general stratigraphical fcatnres of the Lanart- 

shire coal -held, and the metliods of -working followed. 

27. Define the terms seam, vein, measuree, hade, dip, underHe^ 

dyke, slip, cross-course, shde, fihode, costean. 

28. Give an account of the Cleveland Iron ore, and the methods 

adopted in working it. 

29. What are minerals, as the term is understood by miners ? 

30. Describe the general Btrueture of a coal-field. 

31. With what rooks and minerals is coal usually associated 7 
33. Describe the principal fwitures of the Cardiganshire and* 

Mid- Wales lead mines. 
33. Give an account of the Somersetshire coal-Beld, and of it* 

delation to the carboniferous strata east and west of it. 
S4. What are mineral veins and beds, and what other terms ars- 

used for their deecription 1 

35. What is coal, and bow is it found T 

36. What relations have been observed between the ore-beariiig- 

quality of lodes and the character of the contaioii^ 
or " country " rock ? Give examples Lq support of 
your answer. 

37. What are the different kinds of deposits in which metaUio 

minerals are found ? 

3S. What are cavnel, hard steam c<xtl, and anihracite, and where 
are they chietly found in the United Kingdom ? 

39. How ie the ore distributed in the tin lodes of Cornwall T 
With what minerals is it associated, and how does th^^ 
productive character of the lode vary with chaogee in 
the couDtiy ? Give an example epecifying the localily. 
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40- What is a gozzan, rzid what kindj of minerals are ueaally 
iound in it ? Give eKamplea trora. silver, copper, and 
lea'l ore lotlee. 

41. Whdt jre lodea, beds, and croes-coT:rBe? ? 

42. What kinds of ore deposita are known besides beds and 

lodeB ? 

43. What are coal, bituminouB shale, and ganister ? 

44. How 13 the throw of a fault proved in a coal mine ? 

45- What are the minerttlfl known as rtd and brown hematite ? 
46. How IB the ore-bearing character ot lodee affected by 

chaAgpfl in the containing rocks or amntry f Give some 

ex ampler, 
47> What are the principal kinds ot deposits in which minerals 

are found ? 

48. What uro faults and cross -courseB ? 

49. VSTiat minerals are usually found together with coal S Which 

are valuable, and which are likely to injure it t 

50. What rein t ions are ohscrved between lodes and crofla-courses 

that intersect ? Give some examples. 

61. Dear rib (? the general mining charaetera of the lead mining 

district of Alston Moor. 

62. DeHcribi; the more important localitiefi producing manganeG^ 

ore. 



PBOSfBCtlNO iSD SUfJtlNG. 

1. Give a alcetch of the operation followed in proving a coaU 

field by boring. 

2. Describe a method of deep boring in which the detrituB is 

diecharged continuously- 

3. How ifl a coal-field proved as a preliminary to working it ? 

4. Describe the methods of tubbing shafts with segmental rings 

of wood and cast iron, giving illu strati ons with dimeoaionB. 
6. What is the principle of Darlington's boring machine ? 

6. Describe the tools necessary for boring or drilling in hard 

rock. 

7, How is the sinking of a shaft conducted when the upper 

part, is in use for drawing minerals ? 

8. How would you collar up a shaft near the surface in 

moderately firm ground ? 

9, What kind of steel do you prefer for blasting drillH, and how 

do you sharpen and temper them T 
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10. What forms of catting edges are be«t adapted for borew 

inUinded for use — 

(o) In Boft ground by hand power T 

(b) In hatd ground by machine power ? 

11. How would you Bink a amall shaft, of either pirotUor or 

rectangular swtion, using timber to seciue it T 

12. Deecribe with sketches the constraction of the horse whim 

or gin. 

13. DesorJbe the operations of sinking a shaft and securing it 

with brickwork. 

14. Describe a boring -maohine and appliances suitable for 

driving or ainking in hard ground. 

15. Oive the dimensions of a borer or clrill suitable for boring 

in hard rock, and describe the method of sharpening and 
tempering the bit. 

16. How would you put down a deep boring for coal or salt t 

17. Describe and iUuatrate the u&e oi timber in aecuring a round 

or rectangular mine shaft. 
IS. DeiScribe Poet&ch'a method of shaft sinking. 
10. What is meant by proving a coal-field T 

20, DeBcribe two methods of deep boring. 

21. Describe a method of sinking where tuhbiog is required. 
S2. Describe the Kind-Chaudron system of abaft sinking. 

PbACTICAL WoBKDfO. 

1. Describe the methods of working and tramming mineralB 

from a iode by overhand etoping- 
iJ, What precautions are necessary in driving towards old 

workings ! 

3. How can steel or iron be used instead of timber undeif 

ground t Give some examples. 

4, Describe the South Wales method of working coal by single 

and double stall. 
.5. Describe and sketch a common method of timberiog a level. 

6. What is the order of operations in getting coal ? 

7. How is black tin produced from tin stuff ? 

8. Describe a long wall method of working a seam with a high 

dip. 

9. Deacribe the method of overhand stoping on a large lode. 
10. What changes in quality and regularity of position are found 

in working coal seams ! Give exampliffl. 
IL How H,re levels secured in aoft ground by timber, iron, Off 
steel T Give examples in detail. 
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12. What are jigs and cage dips ? Give an example of each. 

13. Give an account of the South Staffordfihire coal-fieldt 

distinguishing the position, tbidcnces, aud quality of the 
i;hief beaoiB, and the method of working generally followed. 

14. How would you lay out the roads for hauling coals undet- 

grouud in a long wall working upon a 6-feet Beam dipping 
1 in 12 from the pit bottom ? 

15. How is, a mine upon a !ods laid out for workiog ? 

16. What \a the pillar and stall method of coal working, and 

by what other nameis is it known ? 

17. Describe the method ol underhand stoping. 

18. What ie the best method of working a thin coal or other 

Btratified mineral ? Tllustrate your description. 

19. What methods have been proposed for breaking down coal 

without the use of gunpowder ? 

20. Describe the method of securing a level by complete oUiptioal 

moBoiury. 
Bl. Dcsoribo, with figures, the method of working a mineral 
deposit by overhand stoping. 

22. Describt? a metlaod of woTking a highly inclined eoal seam. 

23. How may the workings on a large mineral vein he secured 

without timber ? 

24. How ig a mineral vein wrought by overhand stoping ? Give 

details of tho method of securing the ground and passing 
the broken stuff down to the level below. 
26. Deecribo two methods of long wall working suited for flat 
and inclined seams respectively. 

26. Give a sketch of the method of timbering a level in mods' 

rately hard ground. 

27. Deiacribe the Bamaley method of working coal. 

28. Describe thts use of power wedges and the lime cartridge in 

breaking down vo&l. 

29. How is slate mined ia North Wales ? 

30. How is coftl brought from the working face to the pit bottom 

in fiat and inclined scams respectively ? 
3X- Describe the method of working the thick coal of South 

vStaffordBhire, 
S2. What precautions are necessary in driviag towards old 

workings filled with water ? 

33. How are the workings of mines represented on plans ? 

34. Explain two methods of eeouring levels in flat lodos when 

both walls are tender. 

35. What changes are observed in coal seams near faoltF or 

troubles, and how aie workings laid out in faulted ground T 
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36/ How do you drive or secure & level or etone drift ? 

37. Describe in detail some form of coal cuttuig machine T 

38. How Jo coal handled between its arrival at banJi and *ts 

discharge into the railway wsggon 1 

39. What precautionH are neceBsafy in driving fowarde ol4 

■workings filled with water K 
40- Give an account of a method of working a thick coal with 
a bad roof. 

41. Wluit IB the metiicMi usually adopted for finding the con-' 

tiniiation of a coal Btjaro that haa been broken by a fault 1 

42. Whut are the beet metbode of preeerving timl^r under- 

ground ? 

43. What are the principal methods in use for aignalling from 

the bottom of a deep mine to the surface, and of indicating^ 
the position of the cage or skip ? 

44. Give a sketch of the pit-top arrangement of a largo colliery 

where the coal is screened, tnd lotded into railway 

waggODB. 
How IB the durability of timber underground affected by the 

atmosphere, ond w^&t metheda h&ve been adopted for 

itft preservation 1 
How is compressed air obtained for use underground 1 

47. A lode 4 feet wide is filled solid with quartz, enclosing a 

mixture in equal volumcB of copper and iron pyrites 
equal to a solid rib oi 10 inches thick. What are thfr 
woighta in cwts. per square fathom. — 
(a) Of the whole lode ; 

(6) Of the pyritic minerals cleaned from quartz ; and 
(c) What produce for copper do the latter represent ? 

48. A vein eontaina Joad ort equal to a rib J -inch thick of solid 

galena. What weight of ore docs thJa give per fathom ? 
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Gases and VEiTTiLATroN. 

1. What gaeefi are met with in coal mining, and in what kind 

of coal are they most dangerous ? Give examples in 
illustiiition of your nn^wor. 

2. Desc;ribe the arrangemente of an upcast ehaft where an 

underground ventilating furnace is used. 

3. When is artificial ventilation necessary in mines, and how 

is it produced ? 

4. What principles are involved In the artificial ventilatioil 

of mines ? 
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What volume of freelk air should be provided pet minute m 

a colliery for tach man employed undgrgrouiid ? 
What is the e fleet of Rre-dimp upon the da mo of a safety - 

lamp, EUid what other methods of t^esting the air of minea 

for inflammable gas have been proposed ? 
How can a level bo ventilated when it is beyond a nmin 

air- way T 
How is the amount of air passing through the workings of 

a colliery determined 'I 
What dangerous snd deloterious g^isea arc liktly to be met 

with in working coal or metal tuintiB respectively ? 
Describe the contrivances nenesfiary for splittiog and 

coursing air-currents underground. 
Describe the anemometer and water-gauge, and show how 

they are applied to determine the efficiency of ventilation. 
How ia the air of a mine tested for fire-damp ? 
Deucribe the construction of an underground ventilating 

furnace. 
How ia air carried to the forebreast of a level T 
What metHodfl are generally adopted for ventilating the eaids 

of workings in mines 1 Give examples, ■with eketches, 

either from coal or meta! mines. 
How can compressed air be most economically applied to 

ventilation ? 
When fire -damp is burnt with air esplosively, what is the 

nature of the products of combustion f 
What amount of fresh air should be provided per minute 

for each man, horse, and lamp id a colliery ? 
Explain th& use of the water-gauge and anemometer in 

controlling the ventilation of a colliery. 
What is fire-damp, and how is it dangerous in mines T 
How is a furnace used in ventilating mines ! 
How is the ventilation of the forebreaat of a level efiocted T 
Describe the methods adopted for splitting, regulating, and 

crossing air-currents in a large mine. 
Describe the Fleuss apparatus. 
Describe the CapcH and Guihal fans. 



lilQBTISO. 

1. What i9% safety-lamp ? 
1. Deeoribe the Mueseler safety -lamp T 

^. Describe the safety -lamp in one of the originAl forma, nnd 
discuss some of the newer modifications. 
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i. What IB the principle of safe ty -lamps, and how far are they 
*afe T Dewribe and illuetrate two kindd. 

5. DeKiibe in detail the conetmctioa of a Davy tamp. 

0. Give partioulara of the coiiAtriictiaii of any two of th« 
following lamps : — Marsaut, Morgan, Clanny. 

7. Describe in detail the Pieler lamp, 

8. Bow does the Stephenson differ from the Davy tamp T 

9. Deeoribe two hre-damp deteotorB with which you are 

aoquaint'ed' 

10. Describe the Cambrian and Thombury lamps, 

11. How does the velocity at which the air is trarelling interfere 

with a safety -lamp ? 



Mrwixo Tools. 

1. Deiicribfi, witli eketohes, two kinds of pioka enlted for 

driving in coal and stone respectively. 

2. What toolti &rv- incUidcd in a double-handed set of blasting 

gear used in vein mining ? 

3. Give the fomiB and dimensions, with sketches to scale, of 

borers, or drills suited for driving in hard and soft ground 
rpspectivply. 

4. Describe the picks used in somo coal or metal mining dis- 

tricta, stating the district, and giving sketches with figured 
dimensions. 
ft. Describe, with sketches, the tools required in double-handed 
bitting 1 

6. How would j'ou Bh(irpc:n and temper the bit of borer for 

boring by hand in rock I What shape and dimensions 
would you prefer ? 

7. Describe, with aketche«. the tools required for — 

(o) Hewing coal oo a long wall face ; 
{b) Driving a level in a mineral vein, 

8. Dwcribe twxj kinds of picks used in coal and metal mining, 

gi\'ing flirts and dimensions. 
9v Giv* the shape and dimensions of a borer or drill suitable 
for boring in hsrd rock., and describe the method of 
sharpening and tempering the bit. 

10. Describe, with discussion of details of construction, some 

(orm of boring or drilling machine, either percuasive 
or rot*toiy. 

11. Dacribe, with sketches, two kinds of collier's picIsB. 

12. Describe the tools required tat double-handMl boring in 

hud rock. 
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13> DsBcrilie a " simple " windlaaA with brake for use under^ 

ground. 
14. How should ladderg be arranged for safety and coavenience 

in a footway shaft ? 
16. How ia a borer sharpened and tempered for uae in bard rock T 
16. QiTe a sketch and deaeription of a windlass for hokting by 

band in a winze. 



ElPW)SIVB3, 

1. What are dynamite and guncotton, and how do they difiEoT 

IB their aation ? 
2L "What rules are best calculated to prevent accidents from 

explosives, and in bksting, underground ? 

3. What are the oompoBition and relative value of the explo- 

sives known aa Extra Strong Mining Powder, Litho- 
&actBur, and Tooite. 

4. Of what is dynamite made, and how is it uaed ? 

6. What methods have been proposed for breaking down 
coal without the uae of gunpowder ? 

6. What is the construction of safety fuse, and how is it used 

with gunpowder and dynamite respectively ? 

7. How are gunpowder and dynamite used in. miiung T 

8. What are tbe principal nitro-compounde ujwful as minfaig 

exploaivea ! 

9. Desiuribe the use of power wedges, and the ILtne cartridge 

in breaking down coal. 

10. Give an account of the methods of electric blasting, 

11. Mention the different kuids of explosives used in mining, 

giving the composition of some of them 



Drainage. 

1. How are minefl kept free from water ? 

2. How ia water raised from a deep mine without pumps ? 

3. Give an account of an underground pumping engine. 

4. What is the cauw of acid water iu. mines t Cao such w^ter 

when neutralised by lime be uacd for feeding boileta T 
6. At what rate will it be necessary to work a 12-tnoh piunp 

of 9 -feet stroke to keep down a flow of 200 gallons of 

water per minute in a shaft 20O yards deep, and what 
~' approximate H.P. will be required T 
6. Describe, with sketches, the principle of oonatraetioa of 

the plunger pump. 
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7. Dcscritie the arrangement of the pumpmg engine uitd pit 

work in n deep mine. 
S. What Ib tlie cause of acid wat{>r m mines, and liow are pnmpe 

protected agaioBt Ita action Y 
■9. Give an account of a double-acting compound steam engine 

suitable for pumping from a deep mine. 
10- DeBcribe, witb sketehca, the construction of a single-actiiig 

plunger pump with plain flap valves. 
II. What arc the apecia! advajitages and dieadvantagea of 

steam pumping engines placed underground 1 
IS. Give a description and figure of the bottom lift of a deep 
mine pump. 

13. Describe the usual arrangomcnts of the pit work of a deep 

mine where a steam pumping engine at the surface is used. 

14. Describe a form of timber dam for keeping back water in 

a level or drift, 

15. Describe the arrangements on the outdoor side of a Comish 

beiam engine pumping in & vertical shaft. 

16. How are the lifts arranged in a deep mine pumping engine T 

Haflaob. 

1. How should steel wire drawing ropes be handled when in nee 
to prevent accidents from sudden breakage ? 

'2. What is meant by negative load upon a winding engine, and 
how is it counteracted ? 

3. Wliat is the best way of managing wire pit ropes to ensoie 

regular wear and safety 7 

4. What arrangements havo been adopted to prevent aeoidentB 

from over-winding ? 

5. Of what materials and forms are the roped and chains need 

in deep mining generally made T 
'6. De^ribe the method of endless rope -hauling in two modifi- 
cations. 

7. What ifl Krepe'fl ajnstem of winding ? 

8. How are minerals drawn up an inclined shaft T 

9. Describe two kinds of safety catches. 

10, What is a safety load for a steel pit rope, and how should 

Buoh, a rope be protected in oae ? 

11. Describe, with datail sketchee, the cooatruoticm of a skip- 

rope in an inclined shaft. 
19. Describe the endless chain system of bauUge in levels. 
13. What different kinds of drawing ropes are used in mines T 
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14. Describe the different methodfl employed ia gearing rope 

druma to 'nlading enginufi, giving eketches of an example 
with figured dimenBioDB. 

15. HoTV would you arrange an engine of small size both tor 

drawing mineral and pumping water, supposing it to be 
required only a few hours daily ? 

16. How raay the Comieh skip be modified for use in raising 

and lowering men ? 

17. De&cribe the main and tail rope eyst^m of haulage ? 

18. Describe the construction of the man engine with and withou t 

hydraulic balance. 



Coal Washing ijiv Trkatment op Obbs. 

1- What are the moat approved methode of washing coal sl^k T 
'2. Describe the Berard coal washing maohiae and some of its 

newer modifications. 
.3- Give an outline of the methods of aeparating lead and blende 
ores from sparry vein etuff, 

4. What plant is required to drefse 30 tone of tin ore per month 

from stuff yielding 2 per cent, of black tin ? 

5. Dtflcribe tlie method of dressing mixed lead and blende ores. 

6. Describe the Br Linton frame and Frue vanner. 

7. What method has been proposed for separating pyrites 

from blende founded upon their difference' of hardness ? 

8. What is a convenient number of sizes to make in dressing 

mixed lead and blende vein stuff, and what is the finest 
size suitable for treatment on the jigging machine ? 

9. How are rolls and stamps used for crushing minerals ? 

10. Describe some machines for aavifig ores from fine slimes, 

"working continuously. 

11. Describe a continuous self-acting jigging machine. 

12. Describe the pro<;e8a of dressing tin-stuif ^or black tin. 

13. How can galena and zinc blende be stparated, and how 

IS the process affected by iron pyrites in the vein 8tuff ? 

14. Give an account of the method of dressing lead ore when 

a portion of the vein stuff re (in ires grinding. 
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MCmnCE AND ABT DEPARTMENT EXAMIKATIOKS. 
Ho!fot:B9. 1S92. 

L VTh&t are the principal distriets producing tin on at the 

present tim^ 1 Give detail - as to the nature of the 

depoeits and the miners Is produced. 
3: Wbat are the [jtintripal unconlonnities observed between 

ih* coal me&Burei* and newer etrata T Stat© the bearinga 

of this qui'tiUon upon the «[istence of possible bbw 

coal'fielda in Knt;lancl. 
3L Oncribe the Atiicnt-'un iiu'thod of eeciiring large excavations 

with epec^iiilly [>r<^piiri>rl flr|i)nrc tirDb«rs, 
4^ Deccribe the Cbiimlinii ny!4i iti of boring and tabbing 

■haftB, both wiili >n\d niihiiul a moss box. 
A, De*cfib« tl)e nrrunj^enu^nte ot a colliery shaft fitted to draw 

900 tons ill to bi>urit irom 'iOQ yards depth, 
iu How >ii>u]d you aiTHiijte tlie i^ump rods in a altaft of varyittg 

^tt^ wiwn* tlii<rt^ Ih it fhrmge of 30 degn^ea in the incIiDA^ 

tjon trom Uu' vortinil t 
7, Dbnus ei\uu> uirUuvd nl trnnnfemng power from a vertical 

■pulrt-wIuH'l (ti ri *1inft IWl yArda distant, 
ft Gm «n OH^nu' 111 tlto opcratSDne in the treatment of 

wnitiNroMti ^^unrifi vt'lu>i\ it \v Heair^d to save a proportion. 

cf fifn^tM and othrf «t)lphide». 

L Whttt w \\kf mwX iiii|H>rtaat district 8 producing oopp^ 
cm* »t tbr prtwut lime T CJivi< details of the^ nature of 
dM dkpoMtv. »ad th«« cliHnit'lor uf I bo minerals produced 

%, m*ft«l^ lb* 4«UitiM nquiml in a stt«m coal for n^vigatioQ 
yiym ? Wh«rv intv auoh nml* jvoduecd in the Cnited 
Kk^iiMk Md bow iJt* tJwjr piv|>a«nl for sale ! 

X ItaMAJlU MHW Wf^iMbl at irwUng Urfe lauml depcedta 
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7. What is the Luhrig syatom of coal washing f 

8. Wliy,t is tte Huntington quartz mill, and what advantage* 

are clftimetl for it over stampe ? 
1890. 

1. Describe the Yorkshire and Derbyshire coal-field. 

2. Mliat are the most important silver-producing districts of 

the world at present ? Indicate t)ie kinds ()f minor al 
produced in i?aeli district. 

3. Describe a method of sinking and tubbing a shatt in very 

watery ground, either with or without pumping. 

4. Give a fikett?h of n coal working, long wail, or pillar and 

stftQ, supposing a thin Bt>am dipping iibout 15 degrees, 
indicating air-courses, drawing roads, and other ne:e9sary 
details. 
6. Give an account of an installation tor producing add 
diatributLng compressed air undergrnand. 

6. Describe any two of the following ventilating fans : — 

Guibar», Pelzers, or Capetl's. 

7. What methods are adopted for counter^balancing and 

utiliifiag the Dxcesa weight of the water in a eiagle-actiag 
pump-engine ? Describe some of them in detail. 

8. Describe &oine of the newsf machiufis for fine grinding nr 

pulverising miflerala. 

1. Describe the South Wales coal-field, and notice the other 

baeinB on the aame axis. 

2. Describe the more important centres of production in the 

iron, ore districts of the secondary formations in England 
and on the Corttinent of Europe. 

3. How are wrought iron and st«el used instead or timber in 

shafts and leveln ? Give some examples and illustratiom, 

4. Describe a method of working a thick and highly inclined 

coal fleam in which the excavated ground is filled with 
waste from the ^:urtace. 
5- Give an account with details of construetioo of a moderD pit 
frame in iron or steel. 

6. Compare Guibal's and War die's ventilating fans. 

7. What methods liavc been proposed to prevent flame in the 

□ae of ezploaivee in coUieriefl I 
8 Bow have magneta been applied in the aepMntioD of zinc 
blende from spathic iron ore ? 
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L (jtve an ticcount of the Nortbumb^rland and Durham ctml* 
fielclBi iflcludiag the lofrer Carboniferous distnct. 

% What ai* thfi moBt iraporUint copper-proflucing diati letft at 
the pfrtent time ! Deflcribe onr? or two of them in some 
d«U)l. 

3. What methods have been propoeed for driving, smking. and 

getting minerals in mines without the use of exploHi^t^H t 

4. Whut is the effect of coal-dust on the atmosphere of fieiy 

mine's, and what special pr«cnutions ate reijuircd in 
working »ueb mines ? 

5. Describe and tlluetratij the method of dividing a olrutilar 

ttbaft into uompartments for drawing, pu raping, snd foot- 
waySf or a rectangular shaft giving similar accommoda- 
tioD. 

6. It is required to raise 250 gallons of water per minute from 

a mine 350 yard* deep- Give a general idea of the plnnt 
thut you would prefer for the work. 

7. How is t'oal cleaned from shales, &c., before cokliig ? 

8. Describe the principal kinds of stamping mills ustd for 

crushing minerals. 

1887. 

1. Give ati m^count of the South Walts coal basin, with detnilB 

as to the nature, distribution, and metiiod of working thtj 
principal eeame. 

2. Give an act-otint of the distribution, and association of tin 

ore in the more important tin producing countries. 

3. ^\^iat nit'thr.ds have been used to determine the deviation of 

bor»^-holes from the vertical ? 

4. What powpr and appliances ■would you consider necessaiy 

for di'iiwing (300 tons of coal in 10 hours troni a pit -UKI 
ytirdt; deep ? Give some nf the Ifjrding dimtnsions of 
pliint ((^nginea, boilers, &.c.) thut you would prefer. 

5. What arrangements are necessary for rcnewmg the wearing 

parts of mine pumps, and generally for keeping tht^ pit- 
work in order. 

6. What mctiiods have been proposed for penetrating into mine 

workings when the ventilation is stopped ? 

7. Describe the construction of Darlington's or some similar 

boring machine. 
5. What mcthoda are adopted in the treatment of auriferous 
vein quartz containing a email quantity of sulphides, 
whtn the Ifttter is to be saved 1 
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1S86. 
Give an accaimt of the Korth Staffordshire coal-field. 
Give an nt'oount of tho priuoipal European lead, mining 

distrittis. 
Dcacribe a raetho'i of putting down a shaft through 

quick agnd without the use of pumps. 
Deecrihe two torme of ceatrifug^il ventilators suitable for 

collieriea, giving details of conHtructbn and of their 

mechanical efficiency. 
How lias etectricitj been applied to underground haulage ? 
Deficribc the coofitruction of a pumping engine driven hy 

the prestiurc of a column of water. 
Give an account ol the plant and machinery require^. 

for driving a pair of rock drills by compressed air at a 

considerable distance from the source of power. 
Desf rihe and discusfl the principal machines used for grind- 
ing mineralB before or during the processes of dreBsing. 
ISSd. 
Give -n account of the principal European copper mines, 

ir_d [eating the character of the depositfl and the quality 

of the ores produced, 
Give an account of the Lancashire coal-field, with Buch 

details as may be conBldered important from a mining 

point of view. 
What methoda nre adopted in sinking shafts in very wet 

ground, such as the magnesian limestone in Durham, &c.! 
What methods of drawing minerals have heen proposed 

other than winding dnima ? 
Describe, with detnils, some variety of safety catchee, ajid 

dlseuBS the conditions necessaiy to ensure safetj' with 

such contrivances. 
What methiids are adopt^^d in working out and securing the 

ground in very large minsral veins ? 
Deacribe Some of the principal methodic of transferring power 

from a distant motor at the surfai'c to macliinery under- 
ground- 
When a coal seatn is on fire undergrouud, how should it be 

isolated to prevent the fire from spreading to other parts of 

tho 'fforkinga ? 

1884, 

Give an account of the Oolitic iron ore district of Englandf 
comparing It A^nth tho analogous district on the contment 
of Europe. 
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2. Give an autount of the CentrfLl Englieh coal-fielda, cxcludiag 

thoae of Nortli Staffordshire, Derbyshire, and tho Welsh 
border, 

3. Give aji account of the mines on the great tlat lode Boath of 

Redruth tmd Camborne. 

4. Describe in dt'tail some form of jiercuHSive boring mflchine, 

and itfl apiilieation to the alnking of a shaft. 

5. What are the explosives kno^'n as nitro compouTidi, and how 

arL- ibey us«d in mining ? 

6. What ]iartk'alar kinds of locomotives have been applied 

for Irartion underground ? 
7- Describe the principle and constraetJon of Carr'fl dUin- 

tegrator. 
8. What Hfe the moat improved nrrsngemcnta for shipping 

Lirge eargoea of steam coal ? 

1883. 

1. Give an aeeount of the Yorkshire and Derhyahire coal- 

helds, specifying the nature of the Seams in the different 
4iatrii;tij, t)icir ri^liition to the overlying strata, and the 
Special metliods of working followed. 

2. Describe the tnining characters of the Saint Just district in 

Cornwflll 

3. Give an account of the principal districts producing zine 

ores. 

4. Give an account, with aketches, of Davey's direct acting 

com pound pumjiin^ engine. 

5. Describe, i^ith sketches and dimensions, two of the principal 

forms of fans used for ventilating collieries. 

6. Give jin at-rount of the arrangements neeessAry for the safe 
and ticonomical working of a large colhery where only 
safety-knjps are used. Illuatrafce your answer by the 
details as to uorking force, distribution of duty, and 
Supervision in some actuEil working. 

7. What are the arrangements adopted for impounding. 

distributing, and discharging water in mining dietricta 

depending entirely on hydraulic power "! 
S. DeacrilR', uith some illujst rations, tho differejit claseea of 

machines used lor breaking, crushing, tind grinding 

mincmla before dressing. 

1882. 
1, Give an a^ooint of the metho'fe followed in the discovery, 

tsinning, and workii^ of the iron ore mines in the Fumess 

and Whitehaven districts. 
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2. Give an account of the special mining features of the 

Bamsley district of the Yorkshire coal-field. 

3. Compare the different methods that have been proposed 

for the transmission of power from a fixed motor to a 
considerable distance. 

4. Describe, with sketches, a coal-cutting machine, operating 

by rotary cutters. 

5. How would you arrange the working force in a large level 

driven by machine power, where rapidity of advance is 
a principal consideration ? 

6. What are dry and wet air compressors, which kind is 

preferable, and why ? 

7. Describe the tail-rope system of underground haulage. 

8. Describe the Guibal vraitilating fan, with sketches showing 

the leading dimensions of one actually in use. 

9. Give an account of the different kinds of construction 

adopted in crushing mills for lead ores, in regard to — 

(1) Number, form, and dimensions of rolls. 

(2) Safety contrivances to prevent failure. 

(3) Sizing and screening arrangement. 
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SPECIMEN EXAMINATION PAPERS. 

BoAED OF Edttcatiox, 1893. 
FrasT Stage or Elementary Examixation. 

What is a mineral vein or lode, and how are oreB or lugful 

minerala usually found in it ? 
What kinds of metallk ores and other useful minerals am 

usually found Jn atream -works or alluvial deposits ? 
Wtat are bituminous, trec-burmog, and smokeless coals ? 

Give an exftjnple of each. 
When a coal seain jg i;iit off by a fault, rthat operationa arfr 

necessary to prove the throw ? 
Describe a method of long wall working on a thin de^m with 

a, goad roof. 
Give a eketch of a mftthod of securing a level with timber. 
Describe the pnndple of main and tail rope haukge -under- 
ground. 
Wliat ganes are met with underground, and to what extent 

are they dangerona in the air of minee ! 
How is circulation of tresh air kept ap through the workings 

of n Urge mine T 
DosDribe the principle of the satety-lamp and the con- 

fitruotion ot one of the Bafeat forma. 
How Can ait be carried to the fore breast or end of a level ? 
Givp a sketch of the mtttbuds of stoping on a lode and paawng 

the mineral to a level below. 

Second Stacib ob Advanced ExAioKATiojr. 

How is the ore -bearing quality of lodes found to be affected 

by ohangts in the containing rock or country I Give some 

examples. 
How may the minerals in a tin, copper, or lead lode be 

expected to change in depth when the level ot free drainaga 

b pMsaed? 
In some coal-fields the measares are penetrated by dykes 

of igneoOB rooks. What is the effect of such intmaionA 

apoa coal seams whete they are in contaet 1 
How would you. p(*ve a coal-field by boring for the purpoee 

of fijcing the position of n new sinking ! 
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SB. Give a sketch ot tho method ot sitiking and availing in 
ordiniry coal shale and sjnd.'iUjne meaBurea when inter- 
mediate bearing curbs can be used. What weight of 
material would be excaviited per 100 jrards in a pit 
16 feet in diameter 'i 

2fi, Desrrtbe aome metliods ot iiHiag iron or ateel Instead of 
timber m aiiatts and levels. 

21, Pescribe a Bystem of workijig a 4 feet SBam oi eoal of 35 
to 50 degrees dip, either by dip or rise working, showing 
tiie methods of sec^iiing the faces and of removing the 
coal to tho main rosid, and the course of ventilation. 

2S, Deacribe two different kinds of medianical ventilaturs, 
giving their relative effieiency. 

99, I>cflcribe in detail some form of underground pumping 
engins. 

30. Describe, with figurea, tht construction of a cage aad guides 

suited for a large i^olliery. 

31. What plans and sections are necessary to rcpreeent the 

workinga oti a mineral vein ? 

32. What ia the order of operations followed in cleaning tinfltaff 

Containing pyrites and arsenit.:. 



HOSOURS EXAMtSATlON'. 

41. Give an account of the Scotch coal-fieldB, and compare their 

goologieal cha-racters with thoae of the northern counties 
of England. 

42. What are the principal deposits and the nature of their 

mineralfi producing iron ores of Beesemer quality in 
Europe at the present time ? 

43. I>escribe the Poetach Byatcm of shaftsinking and the con* 

ditions limiting its use. 

44. What arrangements are necessary for rapidly driving a 

large kwcl by machine boring ? Give some figures 
illustrating a poasiblo example. 

45. Describe the Guilml fan as origiually coDBtrutted, and in 

aomo newer, modified, or derived form, giving the reafions 
for euch modifications. 

46. Describe Mr. Moore's system of hydraulic transmiesion of 

power from Burface to pumps underground, 
47- Describe a modem system of screening a large output of 

coal with a minimum of bretikage. 
48. Give some account of a fitflmp mill suitable for crushing 100 

tons of hard vein stuff in 24 hours. 
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BoABD OF Edttcatios, 1894. 



TiBtat Stage ob Elbmentarv Examejatios. 

1. Wliat is a aiui(>rnl vein, and hqw do^ it differ from abed 

or aeaiu ? 

2. What are the Coal Meaeures, and how are coal and other 

mhaerals distributed in them ? 

3. Det?cribe the tools required in boring bj hand power to a 

depth of 200 feet. 
i. Sketch and dtscrtbe Bome form of drill for boring holes for 

bkating. 

5. Deacrii>e the opera tioda of sinking a pit 12 feet in diameter, 

Eind lining it ^^'ith brickwork. 

What are shafts, stopea, passes, and wmzes 1 Shaw the 

apphcation of these terms in a sketch of a mine on a lode. 

What mt^thods of guiding skips or cages are used in v^tical 

and i 00 lined, shafts reapeetively ? 
What is meant by aplitting and regulating air-currents ? 
9, How can a siphon be iiaed in lifting water underground ? 
10. What precautioos are necessary in approachiflg oW workinge 
Ukely to contain water ? 
What t'ircumstnnces are to be considered in determining 

tho 1enj[th of stalls in long wuM workimj 1 
Arrange the following mint'rals in order of density, and 
give tho weight of a cubic foot of each : — Galena, quartz, 
pyrit-es, blende, and spatbic iron ore. 



6. 



8. 



II 
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BaoOND Staob or AnvA^ircHD Exauhtation. 

Si. What is anthraeitt coal, and how ia it prepartsi for use * 
£2. Desuribe the Oolitic iron ore districts of England south of 

the Humhfir4 
33. Wliat is meant by tho natural water level, and how does it 

nffeet the tuinerale in a lodt* ! 
S4. How can oast-iron he used for seeuring shafts and levelB T 
95. Give Muue «oocilUlt ol the Uw of electrci^ in blasting 

operatitms. 
SML What ntv the ehief points to bo considered in selectiBg a 

syst^^m (pilJitr and sta]] or long wall) in working a coal 

firr. Explain thn terms nibbing sitrfat'e. area, perimeter, and 
section u-if an jur-wny, and determine them for a rec- 
tangular lo\'«l by 7 ftwt, AOO }-artla long. 
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2S. ASTiat mothoda have been proposed for detecting small 

quontit^efi of gai9 in the; air of mines ? 
29- How would you keep the true alignment and gradient in. 

driving a galiery ? 

30. Describe and eorapare the Guibal and Waddlo fans, 

31. Wbat contrivances have been used for reducing violent 

atrfiins on i^inding ropers ! 

32. In the dressing of minerals the vein -stuff may be finely 

powdered at onee, or subjected to gradual crushing and 
sizing. State the conditions datermimng the use of 
either method- 



41, Give an account of the Yorkshire nnd Derbyshire coal-field, 

indicating districts where it la likely to extend below 
newer formationH, 

42. Wliat are tlic principal raining districts in Europe producing 

spathic iron oro ? 

43. Describe a method of underground haulage, giving details of 

the mode of attachment of the tub to the hauling rope. 

44, What causes have been assigned for the epontaneoua ignition 

of coal in mines, and how should such tires be dealt with } 
4o. Describe some methods for preventing over- winding. 

46. Sketch out a plant for wirdi^g 800 tons in a 10 hour shift 

from a depth of 400 yards, giving dimensions of engine, 
cylinder, drum, pit- head, and pulleys, and state the 
number and kind of boilers required, the working steam 
pressure to be 45 lb. [mr square inch. 

47. Describe the method of treating gold quartz by battery 

amalgamation when there ts a notable quantity of fiulphido 
minerals in the vein -stuff. 

48. Describe some mptliod of working a coal seam whore the 

©■Kcavation is stowed with rock as the coal is removed. 
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BOAR» OF EDirCATlON, 1895. 

FiKST Stack or Elbmistaky EKAjmriTioir. 

Describe with figures a Ad dimensions two forms of miners' 

picks as used either in coal or metalliferous mining. 
What is the compoBition of common blasting powder, and 

what methods have been suggested for increaslDg its 

efficiency ? 
Give a sketch of the oooatruetion of a horse- whim or gin, 

stating within what limits it can be usefully appUed. 
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4- Deacribe two methods of timbering a level suitable to 
resist side and top pressure respectively, 

5. Give the weight per fathom, ultimfltes fitrfjigth, and safe 

working load of a crucible Sitcel wife rope 4 irchea in 
circumference. 

6. Describe the general character and structure of a, coal 

senm, and its at^ociated Htrata, 

7. Describe a simple method of boring for coal, and state 

bow the section is recorded when solid cores are not 
obtained. 

8. How Can a level be driven in fiery measures without the 

uae of explosives t 

9. Describe tlu! fillar and stall method of coal wording in 

two modificationB. 

10. How i» a coal mixed with shale prepared for martet ? 

11. What are stratified tind unatratified mineral deposits T 

Describe the characters of each kind, giving some 

examples. 
1'3. What are ores, veinetuff, waste, and deads ? Give some 

examples of the application of those t«mi3. 
13i 'What aro the principal methods of working on lodes, and 

wJiat conditions are best suited to cacli one ? 

14. How are the pumps of a deep mine usually arranged, when 

worked by an engine at the surface T 

15. What minerals are commonly found in the veins tuff of a 

tin lode, and how is the tin ore Bepar&ted ? 
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of the 




niuBtrate the construction of — 

(o) A cage for a vertical shaft ; or 
[b) A skip for an inclined shaft, 

giving details of the method of attachment 

winding rope. 
2Z. Describe the construction of a dam to reeist a heavy pressure 

ot water in a level . 
23. Deecribe some method of raising water from a deep mine, 

without pumps. 
2i. What gfisCB are likely to be found in the air of coal and 

metal mines respectively ? State generally the appUaae-es 

requii^ed for ventilating cither clnss of roifies. 
26. What turangementp are desirable in cotmcction with the 

winding arrangements of a deep mine to ensure safety 

when winding n* ''. high speed. V 
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2C. What nro fa alts la cofti asunia, and how may tliey be 
osperted to influBtice tht working at mines ? 

?7. DeBoribe the operation of boring for coal at a. great depth 
by a metliod giving ^oWd coreti of the strata passed 
through. 

28. Describe in detail a method of long wall working suitable 

for a 4-feet coil 'vs'ith a dip of 1 in 6, showing the b?st 
mcthcd of aocuring the face. 

29. Describe the Pieler end Clowes methods of teBtin|> for gas. 

30. Notice some of the principal forms of screens uaed for 

sizing coa.1. 

31. What ores are found In the tarboniferousi limestone forma- 

tion of Englartd ? Give some exampleft of particuiar mines. 

32. What are the principal ores of manganese, and under what 

conditions have they been fouAd in this country 7 

33. How can proajiocting for Icdea be earned out m a country 

witli a heavy drift covering ? 

34. D cat rib 3 a method of working on a large lode where the 

excavation is too wide to be spanned by single timbers. 

35. Beacribe the round huddle and some of the newer slime 

dreasing machines developed from it. 

Honours Esamikatios. 

41. Give an account of the South StafforHshire coal-field, 
noticing such points in geological Btnicture and methods 
of working as are of special mining interest. 

12. What are the principal copper-prodLieing difltricts of the 
world '! Describe one of them in detail. 

-43. Describe in detail the construetion and method of erection 
of R system of tabbing for a pit 16 feet in diameter, 
starting from a depth of 70 yards below the surface. 

44, Describe the Brandt rotary rock-drill, anf] give ciamplea 

of results obtained with it. 

45, What appliances are reqairtd for maintaining and measuring 

the air circulation in. a mine, and what power ivill be 
required to move 100,000 cubic feet per minute at 3^ 
inches water-gauge ? 

46, Give a general description of the Comiah pumping engine, 

and notice aome of the nesvei.' forjuB of Gngiaes that have 
been introduced as aubetitutea. 
'47. A Bjetera of mechanical haulage is required in a level 1,800 
yards long to deliver 200 tons of coal in 10 hours to a 
pit eye 400 yards below tho surface. State generally 
what arrangements you would prefer for thia work 
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48. What errora in direction are likely to arise in aiirveys made 

Trith the magDotie needle, ond how can auch errors be 
controlled and corrected ? 

49. What filant will he reqaired for wastiixkg IQO tons of small 

coal per hour by the L&hrig or some other approved 
method ? 
fiO, Give an account of the methods of working end milling 
the ore of the baaket formation of the 1 raoavaal. 



BOASD OF EDt^CATIOW, 1866. 

FmsT Stage or Elssteittasv ExAitUfATioir. 

1, What tools are required for horing ahot-hoIcB (a) by jumpiiig 

and (b) by single -hunded drilling t 

2. Sketch and describe two mcthodB of securing a large level 

with maaonry. 
' 3. KxplaiQ the cgnBtruction and uaes of the capBtan. and fiheq.r 
lege of a pumping engine ahaft. 

4. Compare the weights and etreogtba of a round wire rope 

3^ inches circumference and a flat one 2| inches by 
J incli, both of best plough st^eel quality. 

5. What are the best methods of preserving timber for under- 

ground use t 

6. What is anthracite, and where is it principally found T 

7. What natural Systems of division are found in coal seams, 

and liow does their poHition affect the 'working ? 

8. Whi^t is long 'waU working and how is it applied (a) in. n 

flat aeam and (?>) in one with a high dip ? 

9. Explain the u&es of the barometer, thermometer, anemo- 

meter, and water-gauge in controlling the ventilation, 
of mines. 

10. What Bpecinl regulations should he oh*erved in mines 

subject to sudden outbursts of gas ? 

11. What is tjie general rule for determining the direction of 

the heave when a lode is thrown out by a crosa course ? 

12. What ia the composition of Wolfram, how does it occur, 

and for what ia it used t 

13. What minerals are usuaJly afi^ociated with lead ore in 

lodes (a) in granite and (b) in limestone coimtiy ? 

14. How would you arrange a long stroke pump-rod in a shaft 

when the angle of inclination increased 10 degrees T 

15. Describe the principle of drefiBing minerals by jigging, and 

show how it ia done (o) by hand and {b) by mechanical 
appliancM. 
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Second Staob or Advattoed ExAAitxATioir. 

21. Deecribe and illustrate tlie cotistniction of the Ing^rsoU 

Rock Drill. 

22. What are safety explosives, and what precautions are 

neceaaary to ensure their acting without & flame ? 

23. A pit is 16 feet :ti diame t(?r and 200 yards deep. What ia 

the weight of rock (ahale and sandstone} excavated, and 
how much land will it cover when tipped as a square 
pyramid 32 feet higli ? 
34. Give some figureH, nith dimensions and weigh te, of steel 
bars and arches for use in levels in the place of timhers. 

25. What is the Riedter system of constnictioQ of pumps and 

compressorfl, and what are its advantages ? 

26. What properties are most valued in eteam, gas, and coking 

coals rcBpectively ? 

27. Deacribt the Lancashire system of working steeply inclined 

coal seams. 
2S. Oq a stam dipping south 1 in 6 what will he the gradient 
of a road driven K.E,, and would eucha road be suitable 
for horse traction ? 

29. What methods have been adopted for syBtematically 

keeping down the dust in coal mines ? 

30. What is meant by erjuivaleTit orificet and how is the term 

applied in discussing the efficiency of ventilating 
machines ? 
3L When the country of a lode elianges from one rock to 
another, how is the ore-bearing character afiected T 
Give some examples. 

32. Describe a method of working a large lode with complete 

filiing or packing in tlie atopes. 

33. When a lode is dipping at a low angle, how can the contents 

of a stope be determined from the plan and vertical 
section ? 

34. What are the most important 7,inc ores, and the principal 

localiticfl producing them at the present time ? 

35. Describe the principal slime dressing machines in which a 

percussive actio a is employed. 

HoFOUBS Es.iMry.'i.TiOM'. 

41. Give an account of the Lancashire and Cheshita ooal-fistdt 
noticing pointe of technical mining interest. 
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How is tin ore found in tlie following districts; — 
(a) Cornwall, Ciatnbor^^, and St. Ives districta. 
(6) Tasmania, 
{<■) Perak, 
t,d} Bolivia, 
Describe the conBtruction of a Btslf-tipping skip Buitabb fot 

a. 2-ton load in an in^lin-jd fih^ft. 
Skttch an iron tub for cjirrytng 10 t(jl2cwtB. of coal, giving 

ditaeiiBioDH and detailn of construction, including thct 

arrangements for lubrication. 
Describe the Poetach method of sh«ft Bin king, noticing 

specially the points upon which its bucccsb dcpt^nds. 
In a. working di]ipin£ 1 in 10 'vs^a.ter accumulates at thu 

ratt? of 3,000 gatlonB pt>r diy at a point 500 ynrda from 

a shaft. How would yctu d-^fil with the water ? 
Descrilie in detail the constnicticin of an 18-inch planner- 
Lift of 10-feet stroke, with its intake '200 fathoms deep. 

How much water would it lift at five fltrokes per minute, 

and what power would be required to work it ? 
How would you const rui;t a dam in un abandoned shaft to 

prevent the influx of watpr from shallow to deep work- 

Lnga ? 
Sketch out a plant for disposing of the output of a shaft 

drawing 100 tons of coal per hour, using 10-cwt. tube 

and two -decked rages. I'he t^oal to be hand-picked and 

screened, but not washed. 
What plant would you specify for producing 30 tons of 

black tin per month froni 2 per cent. tin-stuS, suppoeing 

calcining to be necessary "; 



49. 



50. 



BOjLSD op EmjCATlON, 1897. 



FiBST Stags ob Elementary ExAuiyAxiOK. 

1. Describe the tools required for boring and blasting in hard 

ground. 

2. Hovi' would you aink and secure a smalJ obait in ground 

requiring timber T ■ 

3. Sketch and dcacribe the method of timbering the jtmction 

of a main and a branch road where the roof ia weak. 

4. Dciicribe the construction and method of working of the 

plunger pump, as used in a deep mine- 

5. What arrangements are required for safety in winding and 

landing mineral from n deep shaft ? 
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15. 



24, 



^. 



■26, 



What are the different kinds of coal produced in the United 
Kingdon] V (Jive their average speciHc gravities, weights 
per cubic yard, and other properties. 

What are the principal kinds of interruptions met with in 
Avorking coal stains ? 

Deacribe briefly the principal methods of working coal 
practised in the United Kingdom. 

Give the composition and the properties of the gases met 
with in n'orking coal. 

Ho ft' is the air distributed to the workings of a large mine ? 

Describe the ore deposits kaown dfl lodes, bed^, and stock- 
works, giving eiampleB of each kjad. 

What are the prindpal ores of copper ? Give examples of 
the occurrence oi the mare important kinds. 

How ha lods worked by overhand stoping ? 

Defecribg the construction of a skip for hoisting in an 
incJinsd shaft. 

What apphanccs are required for dresfiing very finely 
divided ore stuff ? 
Second Staue oh Advanced Examjkatiok. 

What are rock -boring machine a ? Describe one of them, 
and explain its use in sinking or driving. 

Explain the method of firing grouped shots either by fuaea 
or electrically. 

In a shaft 500 yards deep, the Cages, each -weighlpg 95 cwt, 
including 2 tons net load, are drawn by ropes of 65 tona 
ultimate strength, weighing 16 tb. to the fathom, 
winding on a drum !G feet in diameter. What are the 
moments of the load at starting, arrival, and at the 
loth, lotht and 25th laps of the rope ? Is the safety 
fa-ctor of the rope auffirient ? 

How many fillings of a ■water-hoit 5 feet deep, 3 feet long, 
and 3^ feet broad will be required per day to keep down 
a feeder of 1,000 gallona per hour ! What would be 
the driving speed of a 3 -inch pump 18 inches stroke for 
the same work ? 

Describe the operations of ainkiog and walli/ig a, large 
Bbftft, noticing arrangements for safety when water and 
had air are encountered. 

A coal seam is 6^ feet thick, with a dip of 1 in 7. What 
tonnage may he enpeeted from an area 50 chains square f 
SuppiKing the dip to he parallel to one of the sideft, the 
surface level, and the seam to be 200 yards deep at 
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the riae edge, how TFould yon lay out such a. field for 
w'orkiug > 

27. Dest'rilje the urratigements for ventilatiag a mine by a 

furrtace whea thi? retuni air in fiery. 

28. Describe the Clanny. Marsaut. aod Morgan aafely-lnmpB. 
20. Compare the main and tail-rope and endless-rope systems 

of hauUge in. their principal features. 

30. Notiee some arrangenientft for tipping and serecning coal 

with ft roiniraum of breakage, 

31. In. what miniag dlatricts have mineral -bearing conglom crates 

been found ? Give some example!* of mines working 
on such deposits. 

32. A veioBtone contaifa by volume : quartz 60, fipathic iron 

ore 25, blende 10, and galena. 5 per eent. 
WTiat are the weights of lead and zinc ore cotitatned 

per ton of etuff ! 
Describe the American asd Australian methodE of Hccuriog 

large atopee where single timhera are not sufficient. 
34' What i« the cause of acid water in mines, and how are 

pumpa protected when lifting such water ■? 
"6. Describe, with some details, a modern stamping mill as 

arranged either for pnlverifiing alone or for pulveriEiug 

and amalgamdting. 

HONOTma ExAMIKATlOlf. 

il. Describe the Yorkshire, Derbyshire, and NottinghaBishir& 

coal-field, noticing pointg of geologicftl and techoioal 

mining interest. 
42^ Where is nickel principally produced at the present time t 

Notice the character of the deposits and methcda of 

working. 

43. A lode contains by volume : tinstone 2, mispickel 5, 

copper pyrites 1, end waste equal to quartz 92 per cent. 

Supposing it to be 3 feet thick, how roony aqaare 

fathoms of ground must be stoped to return 10 tons ot 

black tin, an 1 how much aisenie might be got in addition, t 

44. Describe some form ot coal-cutting machine, giving details 

of the method of driving, arrangement ot the 'working 
ataff, add other detdils incidental to its use. 

46. What kinH of a fan would you propose to move 120,000 cubic 
feet of air ati'ft water-gauge of 2^ inches ? Give details 
as to siKe, method of driving, and other eaeeolial par- 

^^ timlAR. 
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46. It is reiiuiftid to riiiso 300 gallons of wjter a minute from 

a mine 400 yiird» deep. Give a gtinpral eketch, with 
leading dimen^iona, of the plant you ivould prefer for 
the work. 

47. Give aa at; count ot tbo explosives uat'tl ill mining, noticing 

their rcLiti^'e power, safety, and eottt tor different uses. 

48. Describe tho method of working irregular di*posifs of iron 

ore practised in Cumijerlund and Ijincdshire. 

49. Describe Bome methods o( conveying l-uuI from the face to 

the main rnadway used in working t'ouls with .a. high dip. 
50> What plant would you require on a dreseing door to drees 
600 tons per month of vein material aimilar to t^at of 
Question No. 43 ? 



Pbi.*:ciples of Misikg, 18i>8. 

FraST STAUB or ElEMENTABY ESAlUDfATlON, 

1. What kinds of picks nrv Uijed underground ? Describe three 

of thu oommoneat forms. 

2. How ja a shaft (tjitber round or rect^DgularJ arranged, when 

it haa to serve for travelling, pumping, and hoisting 
purposes l 

3. Describe two caMS of timbering a level, one where the roof 

and one: wall art weak, and the other where support is 
requinnl ou all sides. 

4. What ta meant by a lO-inch pump of ij-fet-t stroke ? How 

much wntev will such a pump lift pt^r hour, when working 
at 8 fltroki'S per minute ? 

5. What kindB of winding ropes are used in deep minefl, and 

what conditkmtt are Lest euittd to eat^li kind 1 

6. What is bituminouB coal ? Deacribo thv principal varieties, 

and their xisufi. 
1. What ia meant by the throw of a fault, ond how is it deter* 
mined wht^rj working a coal seam ? ^ 

8. DencTibe the long waJl method of working in two varieties. 

9. Dcacribe the composition and propertita* of fife-damp, and 

atAte how it» removal from mines ia effected. ii.' 

10> How is the Atr carried through the workings of a mine wheo 
several detftchtjd ends have to bt- vpntilnted t 

11. What are mineral veins or lodes, and how nre they claasjJied t 

12. What methods are adopted for working mineral veinis, and 

how are they modified for lodes of large size T 
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Wbat JK iron pyrittt, and wb&t asBociated miiipr&l'* often 
make it vahuMe foe other metftb ? Give some example. 

Whiit nilee afacnUd be obaenrad for aaJety in the cvL«nt oi 
iu)sfl-iii¥s in blaitiDg 7 

How arc miiwnb crndied before drcssiog. by other cotj- 
trivances tluo iA«inp* T 

Sbcond Sta<ie ok Aj^vascko Eiamwatios. 
n<iafribt^ some rock-boring machine and the arran(pement»s 

nt'cwas^ry for it* ue in driving a large levfi rapidly- 
How are ca«t iron and «tied used for supporting excavatipnt 

underground T Give some ei*mpJes. 
What kinds uf winding draoia are lued in drawing from deep 

mincft ? Atatf Uw rauooit for the adoption of each kind. 
What is (he phucipto of the differential or u-leacopic pump, 

Q-nd how i» it applied in deep mines ? 
How would you arrange the bank or collar of a large shaft 

in n flat iMJimtryf when head room for wrreens or other 

purpoaea ia reqajrwJ ? 
iVhat are Uic uojjfltituent* ordinarily determined in Loal by 

analysiu ? Give their relative importance in detf rmining 

its Tftlue, 
A band of nhale A inches thick occurring with a 4- feet 00a) 

seam la used for building pa<>k walls on. the roads in a 

long wall working. H<:iw ttiick can thesQ walla be made 

suppofltng tho roads to Ije 25 yards apart 1 
How con the safety- tamp be used as a iire-damp detector ? 

Describe some lamps arranged for this use. 
What Etrrangemctitfl have been proposed and Aflopted for 

keeping down dust in coul workings t 
What mwbanical effort ih represented by a current of air of 

40,00(t oubie feet per minute at IJ inchefi water-gauge, 

and at what speed would this pass w roadway 8 feet broad 

and 10 feet total height with a acnii-circiilar roof ? 
A vein stone contains 4 per cent, of copper as copper pyritea, 

the waste being quartz. What proportion by bulk does 

the ore represent, and what is the weight per cubic foot 

of the vein atuff ? 
Describe the arrangementB for filling and iaiidtng fikips when 

winding from an inclined shaft. 
Describe some method of working a mineral vein of large 

aiEe. 
Desoribo the principle of the man engine db applied in deep 

inine« and tlie circumstAnoes tending to restrict ita u9e. 
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35. What ar<! jigging machines, and what ia their funptioa in, 
the di-essing of mix»d ore stuff ? 

HowouES ExAMiNATiosr. 

ih How are this Carboniferous strata claesifiod in Great Britain T 
Give the thicknefla and othtsr dotallB of the different 
members with examples of loeahtica whprc the sectiori ia 
continuous and other* where thare arc gaps in the veins. 

42. Notice; tlie principal metalliff^rous regions iji thf Carboniferous 

LLnieatone regions of England and Wales. 

43. Describe the conditions under which tin ore is found in 

England, noticing some itistmures in detail. 

44. What principles have been adopted in tho design of coal- 

cutting machines ? Describo the construction and uae 
of one form. 
46. Describe some methods that have been adopted for breaking 
down hard rock without explosives. 

46. How are deep holes bortd for exploring purpoate ? Describe 

the method of carrying out auch a work noticmg the 
different accidents liable to occur during its progress. 

47. JDescribc the method of sinking and securing a deep shaft 

by means of tubbing. WTiat rules have been proposed 
for determining the thickness of tubbing in proportion to 
the depth, and how do such rules compare with the 
dimisnsions actually adopted ? 

48. Sketch out a plan for the arrangemenbi for onsettlng sai 

di9]ioflal of empty tuba at. tlie bottom of a deep pit where 
1,000 tons are wound in 10 hom-s. 

49. Describe the construction and arrangements of a ventilating 

fan suitable for exhausting 100,000 cubic feet of air per 
minute at 3 inches water gaiige. 

60. How do explofii vea vary as regards (o) temperature of ignition, 

and [b) maximum flamo tompcrature, and what meibodg 
have been proposed to reduce the latter temperature 
artificially in safety eiplosives or cartridges ? 

61. Describe the arrangements adopted for cages in deep mines, 

comparing those of wide and narrow shafts where a heavy 
load has to be lifted. 

62. What flrrangeraente have been use^t for automatically 

reducing the speed of windmg engines near the end of 
the lift ? Describe somt^ one in detail. 
fi3. In a pit 1,127 yards deep, with a Lead frame 65 feet high, 
the loaded cage with three tons of coal weighs six tons, 
the rope averages 23-2 !b. per yard, and the radius o( 
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winding varies between 5-3 and 13-8 feet. Compare the 

moments of the load upon the drum shaft (in foot tons) 

at starting and arrival respectively. 
64. What proof and safety Umits are adopted for mining ropes cA 

different kinds ? What would be a proper size for a high 

class steel wire rope to draw a gross load of six tons 

from a depth of 600 yards ? 
'65. Under what circumstances are adit levels used for draining 

mines ? dive some particulars of the principal adit 

levels in European mining districts. 

66. Describe tho (lalloway self-filling water tub. 

67. What is the I'ulsotneter, and how is it used as a mining 

pump ? 

68. Give an accoimt of the forms of valves used in mining pumps> 

noticing the conditions best suited for each kind. 

69. How should the surface arrangements of a colliery be planned 

when the small r oal requires to be washed before coking ? 

70. Describe the construction of some of the principal slime- 

dressing machines, indicating their positions and uses in 
general ore dressing plants. 



Principles of Minkg, 1899. 
Elementary Stage. 

1. What are the principal kinds of raateriak used in the con- 

struction of guides in shafts ? 

2. What gives rise to natural ventilation, and how is natural 

ventilation affected by changes of weather ? 

3. Describe two ways of emptying a water-barrel after it has 

reached the surface in a vertical shaft. 

4. What are the essential parts of a winding engine actuated 

by steam ? 

6. Describe the operation of stemming or tamping a shot-hole 

in which the charge is to be fired by means of a squib. 
^. Given two fires burning in open grates — one of bituminous 
coal, the other of anthracite — what differences can you 
detect between them ? 

7. What is an explosion of fire-damp, and how may such an 

explosion be originated ? 

8. By what means, consecutively, would you transport mine- 

waggons from a group of working places 2,000 ya^rds 
away to the bottom of the shaft in a comparatively level 
mine ? 
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8. Why docB a Davy lamp prevent the conuDimication of flame 
from its interior to ita esterior when placed in an exploaive 
mixture of fire-damp and air ? 

10. Show how the ground behind an upthrow or downthrow 

fault can he explored in the most expeditiooA and leaat 
expensive manner when the position of the seam you are 
in search of is not known. 

11. Show how the exploratory workings in a lode are laid out, 

commencing from a sloping Bhaft 200 yards deep and 
extending to a distance of say 100 yards on each side. 

12. Show how the deads are supported and how the ore is 

removed from say eight adjoining overhand stopes in 
a lode 3 feet wide, 

13. How are the plungers of three enccessive lifts of purapa 

attached to the pump rods, and how are the pump roda 
prevented from bending, above and below the point* 
of attachment, while they are working ? 

14. How would you sink a ahaft through 6 feet of running aand 
^i| at the surface ? 

is. What is the composition of the following metallic minersdA'; 
Hematite, Galena, Argentite ? 

Advawcted Stage. 

21. What aggregate effective horse-power is required to raiae 

100 gallons per minute from a depth of 1,000 feet, 
200 gallons from a depth of 700 feet, and 400 gallons 
from ft depth of 300 feet, leaving frioHon and leakagea 
out of account J 

22. Given a manometrical depression, or water-gauge of 2 inches, 

what effective horse- power is required to cause 80,000 
cubic feet of air to circulate per minute ? 

S3. How are the distrihuting or aUdo valves of a duplex pumping 
engine generally actuated ? 

Si, Deeeribe the general forma and Tisee of the following tools 
and appliances employed in boring with sohd iron rods : — 
Chisel or cutting tool ; Freefall apparatus ; Shell-pump 
or sludger; Claw or crow's foot. 

Sfi, Describe the operation of tubbing a shaft with caet-iron. 

2fl, Given the analyses of a number of samples of coal — Carbon, 
Hydrogen, Oxygen, and Nitrogen, calculated as per- 
centages independently of Ash, Sulphur, Phosphorous, 
and Moisture, and the moisture given as a percentage of 
the whole — how would you be able to distinguieh in a 
general way between Lignite, Long-flaming bituminoufi 
coal, Caking coal, Semi- bituminous coal, and Anthracite I 
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27. Describe one method of taking out pillars in s seam of 
medium thicltiiesB {3 to 8 fe(?t) lying at a moderate 
inclination {3' to lO")- Show hoiv the coal l* carried 
awny from the face, how the roof is supported, and how 
the ventilation of Oie faee ij^ effected. 

S8. Describe the Pillar and ^tall tnc?thod i>f working as practised 
in the South Wales ooftl-field — either aingje-roftd stall or 
double-road stall, but not both, 

2B, Wliat obaerVfttionH Hrouid you Qiake in order to talculatt the 
work done in ventilating a mine ? De&cribe the opera tiona 
and name the inetru meats made use of, X,B, — This 
qm?ftt)o[i does not in any way refer to t o efficienoy of 
the ventilator. 

30, Describe one mennig in each cage for securing tlie tuba or 

trams in a eage, supporting the cage on a level with the 
BuH*M, and unloading the cage by mechanical meanfl. 
The dsetTtpt ion of complicated appliances is to be avoided. 

31, Deeeribc arrangementa for guiding skips in a sloping shafts 

and show how friction ia reduced. 

32, Name certain tocahtiee in which large deposits of iron 

pyrites, native copper, and diamond-bearing rock occur, 

33, How many pounds of lead &te contained in a ton of pure 

galena, and how many pounds of iron in a ton of pure 
hffiinatite I 

34, What method of xvorking would you adopt in the case of a 

prnettcally inexhaustible mass or a thick bed of mineral 
of small intrinsic value, such tta limestone, slate, ba^alf^ 
sandatone, granite, and so on, supposing quarrying ot 
opoti-f aat working to be inadmissible ? 
SS, IX>scntHi a pair of r rushing rolls, and show what arrangement 
i» madi'' *o ^rcvi-nt breukago of the machinerj* in the Qveut 
of n pit'ct' of uiibmaknMe sulvitance coming between the 
rolls. 

HoDonts. 



41. N^mo Utr prknot[>al divisions of the CsjrbonlfeTous Fomiatioii 
ilk any uno of the w<^U- known coal-helds in England^. 
Walw, or Scttt Iwid, oonituenclng at the base of the Fcmna- 
tion Knd pnKt^ing upwards. StAii>, further, in as few 
voidft a* p^'et^iblcx, what is the distii^t^hing feature of 
Mtth diTUoUt <hn nature of rhe rocks of which it is 
pHil«it|kat(^«outpowd> atid thf fl\'vrag<^ nuiuba of ae«iD8 of 
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42. Deacribe the chftrnpti^ristic features of any well-knowii 

deposit of tin ore, lead ore, or iron ore in Great Britain. 
Show ho IV the ore occurs in the ground, describe the 
character and composition of the vein-atone or matris, if 
any, and atat-e th(^ nature and coraxKiaition of the rocka 
Jn which the ote ia enclosed, or of which it forma a part 
in the case of an impregnatiorv or replacement. 

43. Describe a percussive rock-drill actuated by compresBed air. 

Give details of the following parts : {a} the mean-s whereby 
the compre&sed air is admitted alternately to the opposite 
ends of the cylinder : {b) the appliance which causes the 
tool to rotate ; (c) the mt'chaniam which advances the 
boring engine and tool as the hole is deepened. 

44. Describe the essential parts of a diamond rock -boring plant 

for boring large exploratory bore-holes vertically down- 
wajds, and proceed in the following order-— ^a) the 
crown ; {b] the boring rod ; (r) the appliance used for 
introducing a continuous stream of water ; (d) the appli- 
ances used for partially balancing the weight of the rod ; 
and (fi) the mechanism which causes the rod to revolve. 
Omit all other details. 

45. Deiscribe in a general way {without entering into minute 

details} Poetsch's method of sinking by freezing the 
ground : — (a) the conetruction of the tubes in which the 
cooling hqnid eirculatijs ; (ft) the means of distributing 
that liquid amongst the circulating tubes and coUeoting it 
after it has travei'sed them ; (6) the meana by which cold 
is produced ; (rf) the means by which the cooling liquid U 
caused to circulate ; (e) the chemical composition of the 
cooling lic[uid, and show liow and when the shaft is lined 
in the water- tie aring ground. 
48. Descrilw the most approved method of working a thick Beam 
or lode (say 50 feet) lying at a high inclination {say 60'^) in 
which a complete stowing consisting of materials brought 
from the surface if necessary is employed. 
47. Express the chemical composition of the folio wing gaaes by 
means of the usual &3TnboIs : — 

Carbon dioxide {carbonic actd gas). 

Carbon monoxide (carbonic oiide). 

Marsh gas (fire-damp). 

Sulphuretted Hydrogen. 
Under what circumstances may one or more of these 
gases occur in a mme ? 
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How caji the prewnee of eticli Jw <i*'tected in a siimmaiy 
manner t What effect is produced, if HJiy one of them b 
allowed to accumtilate in a, mine in which naked lightB 
are uaed T 

48. What is underetood by the expression " Mnrgue^a equivalent 
orifite," Mid what practical application can be made of 
M. Murgue'a formula in connef-Mon with the problems of 
TBntiJation 1 

40. Give a detailed description of the appliances required in 
a Imlance pit with only one cage for Ic^tting down minefals 
from a higher to a lower levd, and show how they are 
worked. 

61. Given the weight of lG,tKHj yards of steel wire rope as equal 
to the braaking sti'ain of the rope ; a = I'^th of the 
breaking strain as the i*afp working load ; D ~ 400 yards, 
the dejith of a shaft in which the rope is to be employed 
in winding ; Q = 3 tons, the useful load of mineral ; q = 
4 tona, the dead weight of the cage, empty waggons, 
chains, and saft-ty hook ; j: t' c weight per yard in pounds 
of the rope required. Construct the formula for finding 
the value of x, and calculate it^ value from the numerical 

data. 

62. Describe in detail Ku'pe's method of balancing a winding 

rope, 

63. Describe the essential parts of 31 core's hydraulic pump* 

and Rbow how it is worked. 

64. Describe the following pieces of mechanism, and show how 

they may be combineci together to form a connected train ; 
' a revolving side-tipping appaiatu.'?. a screen with moving 

barSj a picking band, and a loading shoot. Minute dctailfe 
of congtmction are to be carefully avoided. 

65. Describe in detail the various parta of a continuously working 

washing box or jigger for nut-coaJ over ^ inch in diameter. 
Show one method of withdrawing the nibhiBh from under 
the water in a continuous manntr without interrupting 
the operations in any way. 

66. Describe a continuously working washing box or jigger of the 

most approved kind for washing small coal under t,:^ inch 
in diameter. Show l:ow the mixture of coal and rubbish 
is introduced into the box, and how the olean coal and 
rubbish are removed from it separately without inter- 
fering with the continuity of the nperatioOB. 
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67. Dascribe the v^arious processes thiougli which tiuartB, con- 
t-ajoing finely disBeminated gold, pftaaeSj after it has been 
dehvered from tlie mint^s to the dressing works ; follow it 
tti rough each stage irntil the gold is filially recoviered and 
the barren sHme rejected. ^\B, — The quartz is supposed 
to contain nothing but gold. The machines are to be 
driscriliijd only in a pumnifiry manner, and not in detail 
in this place. 
Deet^ibo the varjoua procifHses involved in the recovery of 
nut-coai of a particular size, say 1 inch to If inch in 
diameter, first from the larger and araaller »izea of OOtd 
with which it ia mixed when it comes out of the mine, 
Q.nd, secondly, from the I'uhbieh by washing. Follow the 
nut-toal and the rubbish first wht>n mixed, and, secondly, 
■when separated, until the one is delivered into a truck or 
a bunker, and the other ia deposited on a rubbish heap^ 
naming, but not describing, each machine in succeaaion. 
Describe the means by which they are transported from 
point to point, and fin ally state what becomes of the 
water. 

69. I>escribe a Prue vanner, and give the reason why the particles 

of ore separate thcmsclvee from the refuse slimea. 

70. How would you eonBtruct a dam in a heading 6 feet square 

to reaiflt a grtat pressure of water ? 

71. How i^ the magnetic meridian of a mine determined in ihs 

first place and corrected afterwards T. 



PRrscrpLEs OP MwiNG, 1900. 
Elbmeutaky Stage. 



1. Describe the various tools employed in boring and tamping 

a shot-hole by hand, in which a squib is to be used as the 
mciins of igjiitiiig the charge. State which of tho tools 
must, according to law, he made of someothpraubstaJice 
than iron or steel, and why this precaution ia adopted. 

2. How would you support a timlicr or brick lining in sinking 

a shaft in loose ground from the surface doMTiwards ? 

3. Show how the four piccfa of timber which donstitute a 

complete frame for suijporting the sides, roof, and floor 
of a gallery are put together, and how they are shaped at 
their points of contact with each other. 
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single tirum actuated by an engine for drawing 
mineral up an incline with a rope : How would you 
nrrange the roadwaj'5 (raiHayis) for the waggona at the 
to]j and bottom and on the incline itself ? 

5. In approaching old workings known to contain water, what 

precautions are insisted upon by the Mines' Regulation 
Acts in order to avoid an unexpected irruption of water T 

6. What constitutes the esaential difference in com position 

between bituminous, caking, and antliracite cpals ? 

7. Describe the method of preparing a face of coal in a narrow 

heading, stall, bord, or room, far btaisting, so that as much 
large coal may be obtained, and as Uttle explosive used, 
a& possible. 

8. Describe an ordinary bonneted Qanny safety^amp, and 

show where the fresh air enters it and wherts the products 
of combustion leave tt. 

9. Show lii5w the stall roadways in a long wall working are 

prevented from exceeding a certain pre -determined 
length, that is to say, how they are cut off 'niien they 
attain that length. 
, 10. Describe the general construction of a common bar screen, 
and state approximately the width, Jengfch, and inclina- 
tion of a screen of t^ is kind suitable for mine waggona 
carrying about 15 cwt, of coal. 
11. Given the supposed continuation of a lode whose outcrop ifl 
covered or entirely hidden under alluvium 10 or 15 feet 
thick : How would you proceed in order to ascertain 
its eiist^nce or otherwise, and its thicknesw, if present, 
in the most certain and satisfactory manner ? 

In what rfapects do Hematite^ Limonitc, and Magnetite 
differ from each other ? Name the chemical constituents 
of each. 

Describe the system of -underhand atoping in * vein of 
moderate width (say 3 or 4 feet), and state what are its 
advantages, if any, in comparison with overhand stoping. 

Wliat are the proceaaea which deteriorate the air in a mine 
in which no gases of any kind exude from the strata T 
How do these processes affect the deterioration of the air, 
and what is the first symptom of that deterioration ? 

Upon what principle does the success of the operation of 
jigging dept-nd ? Describe the result of jigging a 
mixture of galena and limestone in pieces of nearly eqiuil 
size. 
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Advanced Stage. 

21, Ifl the American system of boring with, the rope desctibe the 

vftrious pieces wliich oonatitute thts string of boring tools 
attached to ihe cnrl of the rope (commenciug with the 
putting tool and proceeding upwards), jind state what is 
the function of each piece. Sho^w how each piece is 
attached to the one above it, how the highwt piece 
is attached to the rop?. hi:>w the lope is attached to the 
boring beflm at the surfa<^e, and how the boring licam is 
supported and worked. No furtlicr deacription of the 
arrangements at the surface Is reijuired. 

22. In what geological formation are salt and gypsum found in 

greatest abundance in this country ? Describe two 
methods of extra<'ting salt from the ground, and stat* 
when one is to be preferred to the otiier, 
"23. Wliat rulti is obacrved ii] searching for the continuation of 
a bed or lode beyond an npthrow or downthrow fault ? 
Under wliat circumstances would you be justi£ed in 
disregarding that rule ? 
■24. Let A equal the head or water-gauge expreajod in inches 
of water (convertible into pounds pressure per square 
foot) ; c the co-efficient of friction per square foot of area 
of rubhing yurface per thousand cubic feet of air per 
minute ; /, p, and a, the length, perimeter, and area 
respectively of an air -way of uniform section, and k; the 
velocity of the air ; construct a formula by means of 
which the value of h can be found. 
"25, Descrihe the method of sinking by means of compressed aa. 
State why this method eannot be employed in isinking to 
an unlimited depth, and name a limit beyond whioh it 
cannot b(T aafeiy employed, 
"26. Give a complete description of a cage with two decks suitable 
for a load of four mine waggons, two in each deck, stand- 
ing end to end. Show by sketches the construction of 
the cage, and how it is attached to the winding rope. 
Show by two sketches how such a cage may be attached 
to rope guides and to rail guides and describe the best 
means known to you for keeping the waggons in position 
while the cage is passing up and down the shaft. 
"27. Descrihe in detail a mechanical wedge suitable for breaking 

down coal, and show how it is applied. 
28. Desoribe the Lancashire or retrograde system of long waU 
working, and atate what ai'e its advan|ftges and dis- 
advantages compared to long wall working oiiiwnraa. 



89. Detcribe the rsrions tooU enipIo>'ed in drftwiug oat timbec; 
and ihov by means of eketcbes bow they are apjitiecL 

3D. 8hoir by meana oi a plan and two eectionfl how ihn nuf mad 
the face of tbc coat can beet be sapported by v^tematio 
timbering in a long wall face, bay 30 yarde wide txotn 
centre to ijentre- of two adjacent raads, aesmniag that th4 
roof required to be supported, and the coal to be holed- 

31. Show by a drawing the poeitioDs of a aeriee of inilk or pateem 

relatively to a range of, say 10, stopes which they ars 
intended to serve, and give details aa to how the mills or 
pasaen are tunbered, and how they terminate at the top 
and bottom. 

32, Make □. sketch of the workings of a metalliferous mine with 

three levck connected Ly winzes, and with a range of 
overhand Btopes m each hrel ocowpjing about one-fourth 
of its length, but nu one range immediately above another. 
Show how yoa wotild veDtilate the s topes and levels, 
nsing arrows to indicate the direction of the air-currentB, 
and spbcHy tbe poBitions of air 'doors and stoppings. 

Describe minutely all tlie appliances, other than those for 
excavating, required in sinking and ventilating a winze 
100 feot deep, 

Draw the cross-section and elevation of a battery of five 
Htampfl Bhowing how tbe ore is fed automatically into 
the battery- box, how tiie stamps are raised, how the ore is 
supported when the wtamps fall upon it, how and where 
the pulverised ore escapes, and how it is carried away ; 
and write a short description to explain the drawings. 
3S. What are the principal constituent minerals of diorite, basalt, 
and gflbbro T Under what form do these rocks occur in 
nature ? 

HONOUBS. 

41 1 What is meant by the terms contact deposit, and stock- 
works ? Describe one exumple of ea<jh kind of deposit^ 
and illustrate your description by means of sketches. 

42. Describe tlie various phenomena that present themselves. 

ftucceflfljvely in following a lode, consisting partly of 
Bulphides, from its outcrop downwards, to a point in the- 
gri>und at which the circulation of water and air ceases. 

43. What ia the compoaitton of : — 

{a) Dynamite ? 
{b) Blasting powder ? 
What ifl the e!?8etitiJ*l difference between their mode« fit 
Igattioaf 



33. 



34. 
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44. How is an eteetrica] detonator connected to the charge in a 

shot -hole on the one hand, and to the wires leading to an 
electrical machine on the other T How are the wires in 
the shot-hole prottt-ted from injury while the hole is being 
tamped 'i Draiv a section of a detonator, either high 
or low-tension, and state which it is. 

45. It Is desired to riiif a sliaft from a lower to a higher working. 

Describe the whole of the airangemente for ventilating 
the shaft, travelling in it, supporting the workmen at the 
face, and disposing of the iMyris, Show, by means of a, 
sketch, the various compartments into which the shaft is 
divided, as well as all other necessary details. 

46. How would you proceed to win and work a seam or lode, 

four feet thick, with strong walls, producing praeticaUy no 
deads or rublitsh. and dipping at an angle of 70" ? Give 
the dimensions of a shaft suitable to this purpose, the 
number and dimensions of its compartjnent*, the dimen- 
sions of the levels, and the distances between them. Tha 
method of working is to be such, that the whole, or nearly 
the whole, of the mineral is removed in one operation, and 
the empty apace is to be filled with stowing brought 
from the surface. Explam how and where the stowing jft 
introduced into the workings. 

47. Describe two methods of closing the top of an upcast shafts 

through which air is being drawn by a ventilator at the 
surface, so as not to int('ffcrt> to an appreciable extent, 
either "ftith the ventilation or with the operation of 
winding. Show the prinpipal details of the arrangement 
in each case by means of drawings. 

48. Describe and make sketcihes of a waterfall jet machine and 

a Kt'rtings aspirator, and show how each ts employed in 
practice. 

49. Show by means of drawings the construction of the following 

safety- lam.pa : — 
(o) Gray : 

(6) Mueeeler («ti bonneted). 
Describe the circulation of air in each, and show what 
prevents the communtcatton of flame from the interior to 
the exterior of each when it is placed in an explosive 
mixture of fire-damp and air. 
6L Describe in a geaerat way the principal geological featiues 
of a gold or platinum placer, and show : — 

1. The method of working such a placer other than by 
dredging or by the hydrauUo pxocesa. 
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2. The construction and n:ietbod of working a sluioe. 
giving tbs details of the contrivance* by means 
of Trhich th; gold or platimtnk h nrrip^tt'd nnd 
tieoovered, 

^2. Give a complete description of thp end less- eh a in svBteni ot 
haulage, stating how the chdin is attacfifd to the minu 
waggons ivheii necessary, how the chain and the waggons 
are taken round Ctlrs-es, and how the waggons aw brought 
under and released from the ehain. De^Jcriln' di? arrange - 
ment for kee|)mg the chain tight, and the constnictioii of, 
and method of im|mrting motion to, the driving pulley, 

■63. Describe the Cornish pumping engine. Show where, by 
what means, and at what peciod of the stroke, st^am is 
admitted to the cylinder^ and follow the st-eam through a 
complete stroke of the engine, until it is finally {^ondenst^d. 
DescrilKj how the piaton and pump rods are attached to the 
beam and state what other roda are also attached to it, and 
what are Uieir uaes. Show how the pumpa arc attached 
to the pump-rod. Minute descriptions of the tappet-rod, 
levers, and cataract are not required ; but it must be 
Stated when, and in what manner, each of these pieces of 
mechanism affects the working of the engine. 

64. What ifl the diameter of the plunger of a pump, with a uaofal 

effect of S^ per cent., working at the rate of 40 strokes per 
minute, with a stroke of 2 feet, and dehvering 23-7 cubic 
feet of water per tninute ? 

65. Give a short description of any coal or metal mine known to 

you, including : the sizes, depths, and divisions, if any, of 
the flhaft^i ; the character of the winding, travelling, and 
pumping appUances ; the average thickness and leading 
features of the seam or lode ; the methods of workings 
transporting, and dressing the mineral ; the quantity of 
mineral and rubbish or desids put out daily ; and the 
number of men employed underground and on the surface 
separately. 

66. Describe the construction, and mode of working, of a Carr'a 

disintegrator, and show how motion is imparted to it ; 
how the coal or ore is ted into it, and where the pulverised 
material leaves it. 

•67. Describe a revolving picking table suitable for picking the 
refuse from amongst coal or other mineral by hand. Show 
how its motion of rotation is effected ; where the mineral 
19 delivered on to it ; and where and how the cleaned 

j iiiiDer4.1 i» swept off it automaticallyr 
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63. In driving a straight adit level, show how the gradient and 
direotioii are preserved, how the ventilation is provided 
foFj and the water kept off the travelling road. Draw 
two oroas-seotioniii and one lofigitudLnal section, giving 
dimensionfl in the eroas-seutions, and show a timber lining 
in one cross-section, and a brick lining in the other. 
Name a suitable gradient for carryiiig off the water. 

69, Describe the construction and mode of action of a centrifugal 

ventilator with vanes revolving within a fixed spiral caaing 
provided with an evaae^ chimney. Show where the air 
enters and bavt-s th« caaing, and where the region of 
lowest pressure in the whole ventilftting circuit is to be 
found. State also what relationship exists between the 
velocity of the tipt* of the vanw), tliii nianometrJoal 
depreasion, or water-gauge, and the output of air, 

70. Draw two elevations and a plan of a headgear with two lega, 

situate in the same vertical plane, supporting two pulleys, 
and show in detail how the pulleys are stipported. Show 
also the correct position of the back stays in relation to the 
drum shaft on the one hand, and to tin.' ropes hanging in 
the pit on the other, ipgarded from a strictly mechanical 
point of view, and state your reasons for .-itrlecting that 
position. 



Pbtncifles of MiTTiwe, 1901. 

ELEMfiNTARY StAQB. 

1. Describe the process of boring a hole to a depth of 60 feet 

by hand labour in seareh of a miUEral deposit. 

2. Draw and describe several forms of raining picks and mining 

shovels, 

3. Draw a good form of wheel for a mine- waggon {tub, hutch, or 

tram) ; state what it is made of, and show how it is 
attached to the waggon and how the axie is lubricated. 

4. Describe the safety-fuse commonly employed, and state how 

it is used. 

5. What kindi! of timber are employed in thw eountry for 

supporting purposes in mines, and how should the timber 
be etorwJ at the surface f 

6. Make a sketch showing a section of a good safety-lampi. 

Explain its construction and use. 

7. Draw an air -door. Why are air-doora used i 
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8, Describe the manner in which water is usually raiJsad in a 

shaft in course of sinking, and diacharged at tbe surfftoe. 

9. Describe the working face at a colliery with which you are 

acquainted, ahowing the inannur of *' getting " the ooal 
and supporting the toof. 

10. Deecribe aoine of the irregularitiee CK'^curring in coal seama. 

11. Dewribe th^ niiner'^ dipping needle And its uses, 

12. What is blasting gelatine, and how is it fired 1 

13. Deeoribe tbe manner of puttmg in a " HtuU." 

14. The vertical section shows an adit AE, which ifi being 

driven by haoddabour into a lull -side. How would yoa 
ventUate the "end " B ? (Sketch not reproducsd.) 
16. Wbat are the procesaea known reapectively aa " pnnning '* 
and '* \'anning/' and how are they performed ? 

Advanced Staoc. 

21. How would you endeavour to extract a aet of boring-rod* 

after a breakage of one of the rods 300 feet below the 
surfaee ? 

22. Show by drawinga how you would support the sides ot a 

circular shaft in dry ground by a lining in which the chief 
feature is the use of iron or steel rings, 

23. Describe various kinds of wire ropes employed in winding 

and haulage. State in particular the sdvontageq and 
diflad vantages of employing " shaped " wires in the 
manufacture of wire rope. 

24. Espjain the construction of some electric fuses and their 

advantages aa compared with ordinary safety fuse. 
26. Describe an air compreiwor for use at mines. 

26. Describe an appliance in use (a) for preiTnting overwindiit^ 

(6) and another for remedying the effects of an overwind, 

27. What is oil- shale ? Name the geological horizons at which. 

it is known ta occur in the British Isles. What uaefol 
substances are obtained &om it t 

28. Give some mle^ for ensuring safety in blasting or " shot-- 

firing.'' as fur as possible. 
20, Describe good forms of safety-lamps as adapted (a) for th» 
miner, {b) for the fireman, (c) for the mine -surveyor. 

30. Deecribe the method of lining a shaft with brickwork, and 

the chief appliances used. 

31. With what minerals is tin ore usually assoeiattd ? Give 

a brief outline of a method of dressing tin ore obtained 
from mines. 



SrECIMBir EXAKlHiTIOX PAI'EES. 96 



32. Draw a set of hand tools for boring hoJes for blasting and for 

charging them. Explain how the drills ai-e i^harpened. 

33. A lode, 4 feet wide, consiata of calc-apar with a rib of zinq- 

blendfi averaging 15 inches in width. What 'weight of 
" stuff " ivill the lodte turn out per fathom, and what 
weight of zinc-blende, supposing none: to be lost in 
dreaaing t 

34. Describe the two bmdjs of m&n-<ingine«, and state their 

advantages and disadvantages compai'ed with other 
appliances for the tleMt:ent and ascent of mines. E:t plain 
why the man engine ja gradually going out of use. 

35. What method would juu adopt for working a wide vein in 

soft ground ? 

HOHOUBS. 

41. Dosoribe tht; principal depoetts of iron or« which are being 

worked in the British Tales. 

42. How would you proceed to Beart-h. or " prospect " for 

minerals in a m^Vt country S What indie ationa would you 
specially look for ? 

43. What is Hepplewhite'a system of preparing timber for 

supporting purpoBcn in minee ^ What are Its meritA^ 
and in what colUeficfl can it be used to the greatest 
advantage ! 

44. What are the principal gaaeis which polltite the air of mines ? 

How can their presence be detected, and how can the 
amount of the more important be d^ternjincd quan- 
titatively both immediately underground and also in 
saroplefi brought to the syrfaoe t 
is. What are t:he most important coal-cutting machines T 
Claaaify them according to the nature of the cutting 
appliances. Describe two of the machines which are in 
regular use. 

46. What is meant by systematic timbering in working plaoee 

at collieries 1 What advaatage;* are claimed for it I 
Deaoribe various ways of carrying it out. 

47. Deeoribe, with a ketches, the methods of "spdhng," 

"spilling," or '' forepoUng" through loose ground. 

45. Describe a mining anemometer and a water-gauge. Draw 

them, and h$tate the manner in which they are uaed. 
Describe any instrument fot meaauringj and at the same 
time recording the volume of air paaeing through a mine. 



M H<iW 14) H BOO ME A COLLEBBY MasAOER 
i 



49. DestTibe the nature and compoeition of some fif tbe expio* 
sives placed upon the " Permitted List." What is thtr 
teat which hen to be paased before an explosive ia placed 
upon tliia list ? 

61. Deacribe, with sketches, the plant required for raptd winding 

from a deep inclined shaft wherD a large output is 
aeceBsary. 

62. Describe the Wetlierill magnetic separator, and mention 

fionie of the instances in which it is employed. 
6S. Explain how haulage is conducted by electric and cojii- 

pi\'«^d iijr lofomntives, and compare these two niethixls 

of traction for use below ground. 
64. What is meant by co-operative drainage V Explain with 

examples how it is carried out in practice, 
fiS. Draw and explain two good forma of uttAchmotit or 

" capping ■' for a wirt? ropc- How ghnuld wire ropea be 

tested iiefore and during u*e T Give some rules for 

ensuring saftty in winding. 
Explain and illustrate by sketches some metliods of loading 

coal into ehipa with the object of economising time and 

lahour. ^nd as far as possible preventing breakage- of the 

lumps. 
Deacribe, with sketches of the mftchines and otiier appliancts, 

the general Buccession of operatiojis in coal dres^irsing. 
68. Dcscrib** two fortna of electric pumps, one worked directly 

from the motor and the other with the interv't-ntion of 

gearing. Give details aa to speed of driving and quantity 

of water raised. 
"Wliat considerationB fthouid influence (a) the choice of the 

position of a winding shaft of a colliery, and (b) the 

dimensions of the shaft ? 



06. 



67. 



69. 



I'EINCIPLBS OF MlWINO, 1902. 
EUEMENTABY StAC]£. 

1. What kinds of bedded rooks make up the Coal Measures 1 

State what you know regarding their nature, and which 
of them "ft-ilJ generally make a good roof or floor. 

2. What is ftnthracite, and what are ita properties t How 

does it occufj and where are the principal workings for 
this rnijjerai in the Ignited Kingdom ? 

3. A oros.'j-meaaure drift, crofls-out, or drivage at right angles 

to the Btrikti, is being made by hand through beds of 
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14. 
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18 



hard Bandstoae, as shown by the vertical section. Fig. 1. 

{Ft^iire not rRproduced), How would you arrange the 

shot-holes in the " face " or '* end " in order to continue 

the drivage ? State the order in which thev should be 

bored and fired. 

^Vhat. are multiple wedges ? For what puqjoses havo they 

been invented t Explain by a sketeh how they k^ used. 

Describe the method of timbering by cockers (eoeker-megs, 

cocker-sprags, or knee joints), and give R'asona for 

employing this apecia] method of support. 

Give a sketch of the pit bottom arrangement of some shaft 

^ith which you are acquainted. 
Sketch a a tee] sleeper, and show how the rail is made fast to 
it. How do steel sleepers compare in point of ecooomy 
with wooden sleepers ? 
What are the causes of the deterioration of wire ropes 

Tiaed for winding ? 
\Vhy are counterbalancfs and catches uauiiily required for 
pump-rods in shafts 1 Explain how the counterbalances 
and catches are constrocted and employed, 
Whut are the diaadTantagcs of natural veiitilatitm ? Give 

the reasons why it is insufficient in many cases. 
Describe the m annex in which workable deposits of common 

salt occur in the Earth's crust. 
In what manner does the form of the grniintl aometimeB 
flfiford an indication of a mineral riti posit 'i ffive instancea. 
A cross -mtaauro drifts croaa-cut, or drivage at right angles 
to the strike, is being made by band t Itroiigli lied si of hard 
sandstone, sa shown by the vertical section. Figure 1. 
{Figure not reproduced,) How would you arrange the 
ahot-holes in the "face " or "end " in ortior to contimie 
the drivage ? State the order in whii^Ii tliey should be 
bored and fired. 
What are multiple wedges f For what purposes have they 
been invented ? Explain by a sketch ho-\\- they are used. 
What ie dry-rot, and bow may it he pnevuitf eil V 
Why are the working places of njany open quarries arranged 

in steps or terraces ? 
Sketch a steel sleeper, and show how the rail is madt) fast to 
it. How do steel sleepers compare in poiat of economy 
with wooden sleepers ? 
. What are the cawaufl of deterioration of wirr ropes used 
for winding ? 
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19. WI13F are coimterbattLDoee and cabohes usually required for 

pump-rodjis in ahaft» ? Explain how the (^ounterbalaiiOM 
and catches ure oonatructed and employed. 

20. Wliat are thu djaadvantftgea of nntural ventilation ? Glvie 
blie leasons why it is iiuuffinieDt in manj cases. 



S3 
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25. 



1*K1XCIFLE8 OF MlNLNO, 1H03. 

ADViNCED STALJE. rf 

21. Describe may depoeit of atratiiied ironstone, ahale, or fire- 

clay, «itli rthkli you are acquainted, giving detoilfl 
concerning it» cheiuical composition, the roi'ks in whiob 
it is found, and itti geological agf^. 

22. Explain how guu logical maps and fobsils may be of serTioe 

to the prospector, in searching for coal, atratilied iron- 
atone, shale, or fiRvclay. 

How should low-t^^nsion electric fuses be tested before use 1 
{Sketch required.) 

Describe iiny two of the following explosives, viz., ammonitei, 
blasting gelatine, dynamite, and roburite, stating the 
composition of each, its advantages and disadvantages^ 
and the jiianner of firing it. 

A round shaft, -4, B, 0, D, 15 feet in diameter, in being 
sunk vertioally through beds of shale and sandstone lying 
horizon tally, as shown in Figure 5. {Figure tvot 
reproduceil.) Ho\\' would you bore shot -holes for further 
sinking, and how would you tire them t Make a plao 
and a section to illustraf* your answer. 

Show hy a sketcli drawn to scale how coal ia usually ** holed " 
or undercut by hand, and how the supporting timber is 
usually put in. Describe hoiv and why coal is sometimag 
" got '' without '■ holing." 

What isi the best gradient for a main underground road 
{" level ") on which horses or ponies are used for hauling 
loaded mine waggona {tubs, hid?hes, corves) out and 
empty waggons in, and by the side of which water has to 
run out ? What peaaons govern the ohoioe of the 
gradient ? 

28. Draw a sinking bucket [boicJc or Jiopptt). Explain how it 

is emptied without dEinger to the men in the shaft. 

29. Write out as n<!afly aw you can the Special Rules concerning 

timbering which have been c^tabliaheil at any colliery 
with which ytiu are acquainted^ 



26. 



27. 
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34X Draw aeparately the vwiowa parte of a Mansaut safety'lamp 
which has btsen taken to pieces for the purpose of 
cleaning it. 

31. Describe any deposit of copper ore, iron ore, leiid ore, slate, 
tin ore, or zinc ore with which you are aoqtiainted. 

82. Explain how a jch appearances as difitrences in the vegeta' 
tion, ordinary springs, mineral springs, and gaseous 
entematione may be indications of mineral depaaita. 
Give examples, 

S3. How should low-tenaion fuses be tested before use t (Sketch 
required.) 

34. DeAcrib^ any two of the following tiitplosives, viz., ammonite, 
bUating gelatine, dynamite, and roburite, stating the 
composition of each, its advantages and disadyantages, 
and the manner of firing it. 

30. A round shaft, A, B,C, D^ 15 feet in diameter, is being sunk 
vertically through bed^ of shale and sandstone lying 
horizontally, aa shown in Figure 6. (Figure not repro- 
duced.) How would you bore shot-holes for further 
sinking, and how would you fire them ? Make a plan 
and ft aeotion to illuetrate your answer. 

30. Describe the method of timbering a large shaft in loow 
ground. (Sketchea required.) 

37. What ia the beat gradient for a main underground road 

("level") on which horses or ponies are employed for 
hauling loaded mine waggons {tabs, kutcJieSt corves) out 
and empty onea in, and by the aide of which water has 
to run out I What reaeona govern the ohoioe of the 
gradient ? 

38. To what kind of mineral workings do the following Acta 

of Parhament apply, viz., the Coal 5Iines ReguJation 
Acts, the Meta!hferouB Mines Regulation Aets, and the 
Quarries Act ! Explain fully, and give examples from 
your own knowledge. 
89. Describe any kind of cruabing rolls with which you are 
acquainted. 

40. What is the composition of ordinary atmospheric air, and to 

what extent does the air in mines sometimee differ in 
composition from ordinary air? Explain the reasons for 
the difference sometimes met with. 

HONOITBB. 

41. Describe either (a) some deposits of true coal which occur in 

rocks other than the Coal Measures, or [b) the modes of 
occurrence of rook salt, natural gss, and petroleum, 



8aG7^^^ 



100 



Hour TO Bbcoke a Colukbt Majtaobb. 



46. 



47 



42. Gold having been found in alJuvium and in the outcrops of 

veins, how wotild you procei-d to dettrmine the extent 
and vnlut' of the deposits ? Expliiin fuJty, w-ith sketches. 

43. Explain fully a method of boring holts 500 f«t deep by iron 

or woodeH rods, describing the plant and tools empioyedr 
both ^shile carrying on operfttiona necessary for boring 
and for remedying the effects of common accidents. 
(Sketches required.) 

44. Give a full account of Stanley's " heading machine *' or of 

any other tunnelling machine, {Sketch required.) 

45. Point out briefly the different modes of supporting Jooee 

and difKcult ground when driving or sinking. Indicate 
their different advantages and disadvantagea. (8ketctea 
required.) 
Describe ft large and important self-acting inclined plane 

dipping at an angle of 45°. (Sketches required.) 
Draw and describe four different kinds of wire-rope used fo; 
winding, and four different kinds of attachments or 
'* cappingjs." Which kind of rope huis proved the moat 
durable in actual practiw: ? How often should the 
" eappingB " be removMl, and why ? Diseusis; the pro- 
portion uhich should exist between the working load of 
a wire rope and its breaking strain. 
Diflouss fully the method of working a bed of coal, ironstone, 
or other mineral by the pillar and stall system , (Sketches 
requited.) 

49i What is the '* square set " system of timbering, and how is 
it applied ? Explain how the timber is prepared. What 
are the nd vantages and disadvantagfls of this system of 
timbering ? (Sketches required.) 

00- Deecribe the Koepo system of winding. (Sketches required.) 

61. Explain fully how force-pumps are worked underground by 
reciprocating rods actuated by engines at the surfaoei, 
giving dimensions of the tods, &c., under different circura.- 
stances. Compare thig aytjteni of draining minee with 
other systems, (Sketches required.) 

52. Describe with full details the Whiting system of hoisting 
or winding from deep minee. (Sketches required.) 
Explain the different ways in which duat ia dangeroua in 
mines. AVhat precftutione ate taken or should be taken to 
lessen or prevent the dangers caused by dust ? (Sketches 
required.) 
Describe witli fuJl details the Poetsch or freezing proceaa for 
sinking through watery strata. (Sketches required.) 
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65. Wtat are the various dangena in the use of electricity in 

mint-s, and how mn^' they be guarded aeainat ? (Sketchea 
required.) 

66. Describe either isome coaj-washjng plant with which you 

are acquninted, ur some dressing plant for treating the 
ores of copper. Jead, tin, or zinc, with which you are 
acquainted, in each case pointing out the character of the 
minerals treated, tlie jjurity of the products obtained, and 
the lossfs of valuable subBtanees, {Sketches required.) 

67. Describe very fully the various appliances which are in actual 

use at minefl for determining the percentage of fire-damp 
in air. {Sketches nfrjuired.) 

58. What ore the requirementa of the Coal Mines Regulation 
Acts and of the Metalliferoua Minos Regulation Act con- 
cerning plans of ininott and concerning shafts K Explain 
fully the reasons for the statutory regulations, 

69, Describe two distinct kinds of electric percussive drills > 
Ete plain fuUy JioTt- the current is conveyed underground. 
State how the electric drill comparea with the compressed 
air drill as regards efficiency. (Sketches required,) 

60. Describe the " wire-iiaM' " and the manner in wliich it hai 
been applied in quarrying stone or alute both in open and 
underground excaratious, (Sketches required.) 



Parsc-iPLES op MrNiNQ. 1905. 

ELEirBNTARY StAOB. 

BrancJi A. 

What is oil^&hale, and whnt are its special propprtie? and 

uses t How is it found ? 
Describe two forms of miners'' picks, giving sketthea and 

dimensions. 
Describe a method of timbering a main I'oad in a colliery, 

{Sketch required). 
Describe the operation of gettinj coal on a long «'ftll face. 

(Sketches required.) 
Describe the nmmier in which ti door should be set up in 

a wagon-road in order to close automatically. (Sketch 

required.) 
How are the lifts arranged in a deep-mine pumping engine ! 

(Sketch required.) 
What is the quantity of air per minute passing through an 

air -way 8 feet <i inches wide and feet inches high when 

the velocity of ihe> current is 12 feet per second ? 
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8. What is fiie-damp T What chunica) chsogefl Afe broaght 

about by its expLoaioQ ! 

9. What precautioQA ate aeceBsary in apprOEichlag old vorkingB 

likely to contain wat^r ? 
10. Describe the principle of the aafety-lauip, and the constniO- 
tion of one of the best forniB. (Sketch requirMl,) 

Braneh B. 

IL State what you know concerning th^ nature and extent of 
any workable deposit of tin ore, or of state. (Bketcli 
required.) 

12. Describe two forms of miners' piokot giving aketchea and 

dimension!]. * 

13. I>eaor)be a method of timbering a level in a mine. (Sketoli. 

required.) 

14. DescFibfl the operation of getting mineral in a working ptaoe 

at some mine or quarry with whieh you are aoquointed. 
16. Describe the manner in which u skip in an inciined shaft 

ahould be constructed so tix to be aelf 'discharging. 

(Sketch required,) 
16. How are the liftH arranged in a deep- mine pumping engine ? 

(Sketch requiresd,) 
17- What is the quantity of air per muiute passing through an 

air-way 8 feet 6 inches wide iind G feet Q inches high wheai 

the velocity of the cuTT*iit is 12 feet per second ? 

18. What foul gases occur moat commonly iu metAl mines f 

How would you detect them ? 

19. What precautions are neeesaary in approaching old workingi 

likely to contain water 'i 

20. What means of illumination are employed in underground 
worfcinga ? ( Skate hea required.) 



Prinotplbs or Mtniko, 1906. 

Elbmejutaey Sta(je. 

Brandt A- 

What is anthraoitej and what are [is, special properties and 

uses ? Where is it mined ? 
Describe the operation of shot liriny A^ith an eiplosive on. 

the " permitted liet." (Sketch required.) 
\Vliat precautions sliould be taken in withdrawing timber 

when the roof is bad ? (Sketch required.) 
Describe the pit- bottom arrangements at some colliery with 

which you are acquainted. (Sketch required.) 
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5. Deacribe the best form of wheels for mine wagom, and the 

most economical metlictd of greasing their baaringB. 
(SketcheK required.) 

6. In what manner ahouid a cage be attached to the witiding 

rope ? (Sketcli required.) 

7. Explain the action of thu plunger pump used in mines, and 

state its advantages over a buEJtet lift. (Sketcb required.) 

8. Supposing 40,000 cubic feet of air per minute to be passing 

through an air- way 8 feet 9 incht"fl wide and 7 feet 3 
inches high, what is tbe velocity of the air per second f 

9. Explain the action of any centrifugal fan with which you 

are acquainted. (Sketch required.) 

10. Describe the safety-lamp with whidi you are most familiar, 

and state the method of locking adopted. (Sketch 
required.) 

Branch B. 

11. Give particulars of the nature and extent of any workable 

mineral deposit (other than coal) with w^hloh you are 
acquainted. 

12. Deacribe the opera ti on of akot -firing with an explosive of 

the nitro-glyeerme class. (Sketflhes required.) 

13. What precautions should be taken in withdrawing timber 

when the roof is bad ? (Sketch required.) 

14. Deacribe th<! operation of filling mim^ral into a skip in an 

inclined ahaft. (Sketch required.) 

15. Describe the best form of wheels for mine wagons, aad the 

most economical method of greasing their bearings, 
(Sketches required.) 

16. In what manner i^hould a cage or a skip be attach^ to the 

winding rope ? (Sketch required.) 

17. Explain the action of the plunger pump use^d in mines and 

atat«» its advantages ovdr a bucket lift. (Sketeh required.) 

18. Supposing 40jOOO cubic feet of air per minute to be passing 

through a level 8 feet 9 inches wide and 7 feet 3 inches 
high, what is the velocity of the air per second T 

19. Why are the working places of quarries usuclly arranged in 

steps or terraces ? (Sketch required.) 

20. Give detailed description of the various kinds of rftndles 

used by miners, stating their relative advantagea and 
disadvantages. 

Stage 2. 
Bran uft A. 

21. Describe futly any deposit of tire- clay, oil shale, or stratified 

u-onstone with which yon are acquainted. 
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22. Give particalani of the rosult* obtained in the seaich for coal 

undi-i the secondary rockft of this country. 

23. Describe one of the ttaJ-cuttiug machines of the dise tjp«. 

(Sketch recjuired.) 

24. Describe th^ method of "spjlling" or *' forepolincf '' for 

driving through looee, watery, or runnittg ground, 
{Sketch required,) 

25. What is meaot by the tenn " self-acting incUne " ? State 

the conditions under which such '" incUnes " may be u^ed, 
and the precautions to Ito adopted for tlie si&fety of persona 
empJojed in eoniie<;tion with them. (Sketch required.) 

26. Deaeribe an surial ropeway. In what cirDumstances is this 

method of haulage most HuitftWe ! (Sketch required.) 

27. What are the chief causes of the deterioration of winding 

ropes, and what remfdicB are used ? 

28. What horse-poTver is required to lift 18,000 gallons of water 

per hour from a dip working 1 ,500 yards distant from the 
shaft, the average gradient of the road being 1 in 5 ? 
The friction in the pipes is to be neglected. 

29. What effect has '"splitting" the air on the ventilation o£ 

inincfi. and what benefit*; are to be gained by increasing 
the Bize of air-Mays t 

30. Deseribe the construction of a travt'Jling belt for eoal picking 

and conveying. Explain how the belt is driven, and 
wimt arningement^ are made for taking up any slack oa 
the belt. (Sketch rt'quired.) 

Branch B. 

SI. Describe any one ioi port ant depoi^it ore, of vr of slate, or of 
rock salt with which you are acquainted. 

32. What are " gossant; ? " How are they formed, and what 

indications are afforded hy thpm ? 

33. Describe an arrangement for automatically rotating tha 

drill in a compressed-air percussive rock -drill. (Sketch 
requiwd.) 

34. Describe the method of " a pilling " or " forepoling " for 

driving througli Idosl-, watery, or running ground^ 
(Sketch required.) 

35. What \» meant by the term " self-acting incline " ? State the 

conditions under which such *' inclines " may be uised, and 
the precautions to be adopted for the safety of the person^ 
employed in connection with thcni. (Sketch required.) 

36. Describe nn ^rial rope-way. In what circumstances ie this 

method of haulage most suitable ? (Sketeli required.) 
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37, Wh&t are the thief causes of the dptevioration of winding 
ropes, and what remediea urt used ? 

3S. What horae -power is required to lift IS.OOO gallons of water 
per hour from the bottom of an incline l,5(Kl yards distant 
from the shaft, the average gradient of the incline being 
1 in 5 ? The friction in the pipes in to be neglected. 

39. What effect has "sphtting'" the air on the ventilation of 

miBoa, and what benefita are to be gaintd by increasing 
the size of air- ways *! 

40. Describe the coniatruction of any form of gyratory rock and 

ore-breaker. (Sketch required.) 

Stage 3. 

Branch A. 

-U, Id what ways may the indinalion and direction of fi bore^ 
hole be ascfrlamed ? Give instHnct^ in which deviation 
from the vertical lias been detected. (Sketch required.) 

42. Give the composition nf the explosive you would iiso, and 

describe how you would conduct the operation of shot- 
firing in a dry and dusty mine where gas is sometimes 
found. 

43. Describe the manner m which steel framee miiy hv. used for 

colliery main roftds, indii'iating the advantage? arid dis- 
advantage* of this method of support. (Sketcli recjuii-ed.) 

44. Deaurilw fully the method in whteh cast-iron tubbitig ia 

applied to lining .qhafta. and state the conditions imder 
which yon would adopt it. {Sketch required.) 

45. In opening a scam of coal, what eonaiderationi* would 

influenee you in deciding whctlier to work hj' a long wall 
or by a pillar and stall method ? (Sketch requiiitd.) 

46. Describe the method tif pncking mine workings by th'.i 

water flush system, and discusR its advantages and dis- 
advantage«. {Sketch required.) 

47. Describe a system of wiiiding with an endless rope. (Sketch 

required. ) 

4S. Describe two forms of oiectric pumjis, one workL^d directly 
from the motor and the other with the intervention of 
gearing. (Sketchea required.) 

49. If the total quwntity of air pfl sains in a mine is 2tW,0rK) cubic 
feet per minute ivith a water-gavige of fi inches, and the 
fan engine cylinder is 2S inches in diameter, with & mean 
effective sti-ani iircssurc of :io Hf. per .equate inch, and 
H piston Speed of ttSO feet per minute, what would be the 
efficiency of the fan V 



60. What prec*utions would you adopt to guard workmen 

employed underground from possible acoideDts due to 
the nae of electricity ? 

Branch B, 

61. In what ways may the inclination and direction of a bore- 

hole be ascertained ! Give instaucffl in which deviation 
from the vertical has been detected. (Sketch required.) 

62. Give the composition of hlaating gelatine, and describe how 

you would conduct the operation of shot-firing with it. 
What precautions must be adopted to obviate the eTil 
effects of dust and smoke after blasting ? 

63. Descriho the manner in which steel franies may be used for 

main [evels imdcrground, indicating the ad vantages and 
diBadvantages of this method of support. (Sketch 
required.) 

64. Describe fully the method in which cajBt-iron tubbing is 

applied to lining shafts, and state the conditions tuider 
which you would adopt it. (Sketch required.) 
56. Describe two methods of working a thick body of ore, in 
which the remOTiil of the mineral is complete. (Sketches 
required.) 

66. Describe a magnetic separator suitable for the treatment of 

feebly magnetic ore. (Sketch required.) 

67. Describe n syst^^^ni of winding from different deptlus with on 

endless rope. (Sketch required.) 

68. Describe two forms of electric pumps, one worked directly 

from the motor and the other with the intervention of 
gearing. (Sketches required.) 
60. If the total quantity of air passing In a mine is 200,000 cubic 
feet per minute with a watcr-guago of Q inches and the fan 
engine cylinder is 28 inches in diameter with a mean 
effective steam pressure of 25 lb. per square inch and 
a piston speed of 650 feet per minute, what would be the 
efficiency of the fan ? 
(.0. What precautions would you adopt to guard workmen 
employed underground from possible accidents due to 
the use of electricity ? 

HoNOuns. 

Inatmetion&t 

You are not permitted to answer more than five questions. 

Note.— A^o Candidate witt be credited with a svcceas in this 
txajninalion tpko has not obtained a previovs auecesa in Stage 3 
vr in Honours of the same t^bjectt 
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Candidates for Hnnoiirs inuM recollect thai their answers an 
eiepetisd to be fidt and well ifhf^trated ; short answers illustrate 
by imperfect or inav^cieni aketeJies tifill not seeure a pass. 



61. 



63. 



67. 



68. 



70. 



EJnumerate some of the more remarkable iaatanceB in which 
the contents of mineral veinB have been found to vaiy 
with the character of the rocks intersected by them. 

Expl&in a system of timbering best adapted for obviating 
iccidenta from fallB of roof and side (1) where coal-outting 
machines are uaed, and (2) where the coal is got bj hajid. 

Describe the method of lining circular shafts with concretft 
bloc ha. What advantogea fire claimed for thia method 
compared with the usual bricking proceas ? 

Show in what maimer a conveyor siystem may be applied 
for filling Srt a long wall working face. 

Describe the manner in which stone is qnarried by the aid 
of the wire saw. 

Describe the method that you would recommend for capping 
(1) a locked-coil wire rope, and (2) an ordinary wire rope, 
in order to secure the most efficient reaultH. 

Give particulare of a plant in which electricity haa beea 
applied for winding in a main shaft, and discuss the 
difficulties that render it questionable if the present 
methods of winding will tver be entirely superseded by 
electricity. 

What are the principal gaqes that pollute the air of toioM T 
Haw can their preficnce be detected^ and how can th& 
amount of the more important b*' ascertained ? 

Enumerate the difficulties likely to arise in "earthing" 
electric cables in underground workings. 

Discuss the comparative suitability of tube -mills and grind' 
ing pans for effecting the pulverisation of gold ores. 
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GLAMORGAN TECHNICAL INSTRUCTION COMMITTEE, 

MOTB SURVBYDTO. 



ELEAtBKTAbV StaUE, ISQO, 



1. 



6. 



Give Uie length of & link and of a chaio. How maay chains 

asa tliere in a miJe ; how many square link^ in an acre i 

how many acres tn a square mile ? 
Degcribe the mtner'a dial. 
Show how you would book your sights and distances if you 

had to survey a district with headings, dips, and statts. 
What do you mean by mflgnetic Xoith and true North ? 

How would you proceed to fix Ijoth on your coUiery plana ? 
Describe how you would make n needle survey nnder- 

ground for the purpoisH of driving two places to meet. 
Describe a vernier to read to the , rW of an inchj and one to 

read to three minutes. 
7. How would you book a levelling of six sighta, giving back 

sights, fore sights, distances, and levelfj reduced ? 
4. How do you take the height of a stack, given a chain and 

th(?odolite T 
0. A vcmit^r survey ifi made extending a length of one mile. 

You afterwards discover a niLstake of a quarter of a degree 

has been made from the commencement. How much 

WAS the survey out at the end * 
10. A ia a aeam 80 yaida above B. and tUpping due south at 

the i&t& of 3 inches per yartU A cross meaaures drift is 

driven due south dipping 5 inches per yard. What will 

its length be from A to B ? 

Advaitced Stauk, 1899. 

X. Why do you mark the protractor in an opposite direction 
to that on the miner's dial 1* 

2. How would you procet^d to fix your magnetic meridian ? 

Upon what oceasiona would you check it ? 

3. In making a vernier survey, six sighta are taken, and the 
angles between the lines are 17^l° 30', 102° 15', 140* 15'. 
190*^ 15', and 130" 00', respectively. The angles ate 
tfrken in the direction that the hands of a elock move. 
Reduce all the lines to angles off the first base. 
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4, You have ft level, sis-sided field. How oan you fix eacli 

line : 

1. By meH-surinij only one line and uaiiig the theodolite, 

2. By using the chain without the theodoJite. 

5. How would you measure tJie width of a. river when 

standing on one aide ? 
ti. How would you find the difference in level between two 
places underground ? What is meant by a bench, maik, 
and a contour line ? 
7. The following sights are taken ui a !e veiling : 

Back Sight. Fore liight, 

5-61 S-90 

6-40 J0-2rt 

1-03 7-86 

612 1-03 

301 8-99 

Show how you would book these eights, and reduce 
the levels to one total, 

8. What is the quantity of coal in an acre of n aeain 5 feet 

3 inchca thick ? Specific gravity of coal 1-2H, 

9. A right-angled triangle lias its longest aide 040 yards, and 

one of the other sides 421 yards. Find the length of the 
other side. 

Eleitbhttahy St a OB, l^HX), 

1. How do you find the area of q square, rectangle, circle, 
right-angled triangle, and isosceles triangle t 

"2. Doserjhe the ordinary levet and levelling staff for making 
a levelling underground, 

3. What is meant by the variation of a magnetic needle ? 

What ifl the variation this year "i 

4. iShow how you would book six hack and six fore sights in 

a levelling book, and reduce the Bights to a datum line. 

5. Describe fully how you would proceed to put a point on 

a heading underground. 

6. How many link a are there in ICM.) yards ? How many 

chains in 20 miles V How many square linka in 12 acres ? 

7. How would you proceed to make a magnetic survey under- 

ground of six eights ? Show how you would book your 
aiglit«. 

8. Supposing you were chaining a long Hue, Describe what 

you would do if you were in the exact line of chfiining. 
How would you ehain on hilly ground 1 
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9. A IB a Beeim of coaJ 4i} yurda below B. The seams are 
dipping due south, 12 inches per yard. If I drive a. hard 
heading Jevel due north from seam B, bow far mu^t I 
drive it before meeting with A H 
10. Describe atid sketch a vernier to read to three minutee. 
When is a vernier useful T 

Advawced Staqb, 1900. 

1. A ooal-field in shape ia a rectangular paraJielogramj the 

Bides one mile and a half-mile respectively. It bas three 
workable seams. 
' iBt seam . . 3' CT thick . . 1-29 SG. 

2nd seam . . 2' 9" tbi^k . . 1-29 fiG. 
3rd seam . . 2' 6" thick . . 1-30 SG. 
Allowing 15 per cent, for faults, bad coal, and loss in 
working, what ia the amount of coal ? 

2. What Ls tiif area of a triangie whose 3 sides ate 410 yards, 

500 yards, and 620 yards t 

3. Describe how you would drive an engine plane on a curve 

of 3 chains radiu3. 

4. How would you connect an underground survey with i^ 

surface survey 1 
6. How many cubic yards are there in a tunnel 1 mile long, 
12 feet wide, and 10 feet high ? 

6, Describe fully how you would proceed to make a vernier 

survey. 

7, How would you proceed to reduce a plan from the 2 chain 

scale to the ordnance 1 Shaw by sketches, and, if possible, 
give more than one method. 

8. Deaoribe one method of measuring tbo width of a river 

standing on one side. How do you measure the height 
of a stack with the chaiD and theodolite T 

9. If you had to find out how deep your workings in a pit were 

under the bed of a river or public buUdjng, how would 
you proceed ? 

'"" Elementary Staoe, 1903. 

1. A road dips 3 inches per yard for a quarter of a mile, tmd 

rises 1 inch per yard for 21 chains. What is the difference 
of level between your starting and finishing points ! 

2. Explain the principle of the vernier, and describe one to 

read to the ] -100th of an inch. 

3. Describe how you would take the width of a river, taking 

measurements only on one bank. 
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4. Describe how yoa would survoy a Bix-aided field with the 

chain only, 

5. Two pointfl are 632 yards 1 foot from each other, and the 

difference in level is 51 inches. What is the gradient ? 

6. How would you take the depth of a shuft, and draw a section 

of it? 

7. Descriho how you would take six sights tindergrouiid with 

a magnetic needle. 

8. Make an imaginary page from a level book showing 12 

reading.? nnd 6 sc-ttjnga of the instrument over unduJatiiig 
ground. Work out the readings you give. 

9. A fault throws the coal up 21 feet 3 inches. What is the 

length of a hard heading to win the coal seam, rising 1 in 5^ ? 
10. Descrilje fully how you would put a point underground in 
an aocnrate manner. 

ADVAjfCBD Stage, 19()3. 

1. A road rises 1 in 5677 for a mile and dips 1 in iO for 5 chains. 

What ia the difference in level t 

2. You have a pentagon (o -sided figure) and one of the side^ is 

pointing due north. Work out the direction of each of 
the other sides. 

3. A circle is 10 feet in diameter. Work out the eides of the 

largest rectangle that eould be inscribed, supposing the 
longer side to be 3 ttniefi the length of the shorter. 

4. A stack is 50 feet high. Tlie angle with the horizon from 

a certain station to the top is 30 degrees. What diBtanct? 
ia the station from the base of the stack ? 

5. Describe the variation of the magnetic needle. Hoiv often 

would you alter your points undergtound, and how would 
you allow for it, supposing your colliery plan lasted 
for 10 years 1 

6. Describe how you make an undergronnd vernier survey. 

AseumingyouT chaining to be correut, how would you eheck 
a survey tJiree times to test the accuracy of the sights T 

7. Describe fully a vernier to read to one minute. 

8. Describe fully the requirements of thf Coal Mines Regulation 

Act when sending in plans of abandoned workings. 

9. How many tons of coa] are there iind(;r an acre of surface. 

the seam of eoal being 4 feet thick, dipping 1 in S, S.G, 1-2? 
16. Describe how you would keep a levelling, book for back 
eights, intermediate and fore sights, and distances. Book 
an imaginary level with 6 fiiinf^a of the instrument and 
reduce the levels- 
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Mabks. 
Subjects or Examination. 

1. Handwriting. 

2. Orthography, 

3. Arithmetic;, includfjig Vulgar and Deoim*! Practions, 

4. English Composittnii. 

5. Theoretical and iVfictical acquaintance with Coal Mines 

and Mining, 
0, A knowJedge of Mt'tJtlliferous Mines, 

fJmits of Age, 23-25, 

No person will be qunlHied h,b a candidate who has not, within 
five years preTioiia to hii application, been employed fov two 
yeara underground in a [nal mine. 

An official ftominatifnt hy the. Hortte Srcrefari/ i'a rtgttirfjf fur 
ikis ^tvation. 

Time Table. 



Time of Bxftinlimtioii. 



Subjects or Biftinimitiaii. 



Thunda.y, lt)th Uar. . . 

Friday, aoth 
Saturday, -Ifst „ 



ID ifin. toXSncxin 

i:ii(>p,m 

A Sn pjn. to 4 30 p-in. 
4 '13 p,m, 

10 iiJii t.oT [},tQ, 
^ Ii.m.ta op,m. 

10 iiju. to I p.m. 



Aritlimetii:, 
Oopyirg. 
Dlotntion CI). 
En^lifih Composition. 
DiL'tation i2>, 

•Coal Mining a\. 
•CotU Mining (a I. 

"M&tatlirerOu3 UiailUf. 



* In these gnbjects tliure will be an oral examination, the 
"time and place of whi^'Ji will be notified to the candidates who 
t'Oke Uiein up. 

N.B.— Candidates failing to atteod punctually will forfeit 
t^Leir right to be exam mod, 

CoPYrwa, 

On the form supplied, fopy us much oa you can of the following 
in the prescribed time. 
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Mexico. 

The accompanying table shows a comparison of distances to 
different points by the Isthmus Railway, and by other routes. 

Table of Distances. 
Advantages of the Tehuantepec Route. 





Via Cape : 
Horn. 


Via Cape 

of 

Good 

Hope. 


Via Suez 
iJanal. 


Via 
Panama 
Railway. 


Via 
Isthmus of 
Xehuante- 

pec. 


From New York— 












ToHomrKong 


20,379 


16,945 


13.596 


12,953 


11,602 


,. Yokohama 


19,802 


18,085 


15,.527 


11,256 


10,006 


,. Auckland 


1H,890 


18,719 


16,871 


10305 


0,424 


„ Melbourne 


15,215 


15,019 


15,171 


11,826 


11,065 


., San Francisco .. 


15,687 


., 


,, 


6,063 


4,890 


From New Orleans— 












To Hong Kong 
„ Yokohama 


20.804 


17,4«) 


15,108 


12,308 


10,270 


20.227 


18,625 


17,039 


10,611 


8,^7 


„ Auckland 


14,314 


17,259 


18,381 


9,659 


8,090 


„ Melbourne 


15,640 


15,560 


16,683 


11,181 


9.736 


„ San Francisco .. 


16,112 


•• 


•• 


5,418 


3,561 



Mr. Nimmo, in his report (1884) on the commerce between 
Mexico and the United States, remarks : " That although the 
agricultural products of Mexico are exceedingly diversified, the 
inhabitants can now exchange such products only upon the 
payment of transportation charges, which greatly restrain 
internal commerce, and which, with respect to a large part of 
the country, constitute an insuperable barrier to foreign trade. 
Wheat of the first quality is produced in a considerable portion 
of the country, but the cost of transport causes its price to be 
so high in other locahties, as to place it beyond the means of 
the labouring classes. In some parts of the country it is difficult 
to procure wood for fuel, and in other places it is so abundant 
as to have no market value. Ebony, rosewood, mahogany, and 
cedar are used for fuel, for the reason that it is impracticable 
to transport them to the seaboard. These facts appear tO' 
indicate that the local traffic of the railroads in Mexico wiU 
be much larger and more profitable than the through traffic 
between the two countries." 

The truth of these remarks is fully borne out by the traffic 
returns of the Central Railway, on which, as already stated, 
the local freight represented in 1887 70-19 per cent., and in 1886 
70'93 of the whole. The local traffic could, no doubt, be greatly 
increased if faciUty of transport existed, other than that 
afforded by the railways. 
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UrLfortuJia.te1y, in Mexico tbero are but few made toada ; 
those that exist, or were made by the Spaniards, have been 
allowed to go to ruin. Neither roads tior bridges are ever 
repaired, and any money granted for the purpose is rarely 
expended in tJie mannor in wfiick it was intended to be applied. 

Dictation. (1.) 

The great Empire which England has established in the East 
will be the theme of wonder to Hucceeding agea. That a small 
island in the Atlantic' aJionld have conquered and held the vast 
continent of Itiditi a* a subjf'ct province is in itself a fact whioh 
can nevei' be stated without exciting astonishment. But that 
astonishment will be increased when it is added that this great 
conquest was made, not by the (Collective force of the nation, but 
by a. company of jneriihanta, who, originally vested with a 
charter of exclusive commerce, and with tlie privilege and right 
to protect their property by arms, were in a few years, through 
the enterprise and ambition of their agejitp, tlie hostile and rival 
apirit of tht? other nations of Europe, and the weakness and 
perfidy of the princes of -^ia, to whom they became, from their 
encroachments or their riches, an object of jealousy or plunder, 
hurried into the possession of royal power, and actually found 
themselves called upon to act iti the character of sovereigns 
over extended kingdoms before they had ceased to be the 
mercantile directors of petty factoriea. Those who look deep 
into the causes of great revolutions, and find them, not in the 
BUct!(^esful issue of the complex sch^^mes of ambitious at^tesnifn, 
but in the simple operation of natural and obvious causes, will 
perhaps tliscover that the means by which Tndia was rendered 
subject to England (however inadequate they might at first 
glance appear) were, of all others, the most efficacious t<i secure 
that great obje t. Force and power could not have approached 
the shores of India without meeting with resistance ; but to 
the unpretending merchant every encouragement was offered, 
and, when the spirit with which the early settlers defended 
their property from spoliation showed that they were aa superiijr 
in their military as their commercial character, they became 
more an object of admiration tJian of jealousy to the principal 
powers of India. 

DiOTATlOK, (2.) 

Dr. Arnold's grtiat power aa a private tutor resided in thia, 

<at he gave such an intense enmostnesa to life. Every pupil 

B made to feel that there was a work for him to do — that hift 
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tappinoM aa well as his duty ]ay in doing that work well. Hence 
an indeeoribable zest waa comtnunjcated to a young man'a 
feeling about life ; a strange joy came over him. on discovering 
that he had the means of being useful, and thus of being happy ; 
and a deep respect and ardent attachment sprang up toward* 
tiiiTi who had taught him thua to value life and his own self, 
and his work and Eaission in this worH. All this waa founded 
on the breadth and comprehensiveneaa of Dr, Arnold's oliaracter, 
afi well as ita striking truth and reality ; on the unfeigned regard 
be had for work of atl kinds, and the sense he had of its value, 
both for the complex aggregate of society and the growth and 
perfection of the individual. Thus, pupik of the most different 
natures were keenly attmulated ; none felt that he waa left out, 
or that, because he was not endowed with large powers of mind, 
there was no sphere open to him in the honourable p iirsuit of 
naefulnes3. He bad a wonderful power of making all his pupils 
respect themselves, by awakening In them a consciousness of 
the duties assigned to them peraonally, and of the consequent 
reward each ahoiJd have of the labours of his youth- This 
power he poeaeased eminently at Rugby ; and also, if the 
vivid recollections of friends may be trust: d, he had it quite 
as remarkably afterwarda. His hold over all his pupils was 
perfectly astonishing. It was not so much Ein enthusiaatio 
admiration for hia genius, or learning, or eloquence which stirred 
within them ; it wag a sympathetic thriU, caught from a spirit that 
was earnestly at work in the world, whose work was heal thy ^ 
sustained, and constantly carried forward in the fear of God. 

AlUTHirETIC. 

(To Vulgar and'Deoimal Fi'actiona.) 

[You are requested to put the number to each qu<jgtion, and to 
send up the working as well as the answers. No extra 
credit will be given for completing your answers in less 
than the time allowed.] 

1. Add together 13 f and 11 Jf 

2. Subtract 17J-J from 21 if 

3. Multiply 4v*f by H- 

4. Divide 5H by 3"ft^. 

5. Add together 466-2.?, -7534, 2006. and 2-26417. 

6. Subtract 337-607452 from 351-0064. 

7. Multiply 39-e05 by -802706. 

8. Divide -1817654 by -0589. 

9. Reduce ^ of 1 day 13 minutes to seconds and the deoimal 

of a second. 
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19. 



In 8680367 square inthes how many acres, roods, perches, tc.T 
If '^l of n shftre in an undertaking is worth 16 guineas, what 

IB the value of If flharea ? 
Find 0<y practice) the value of 1^368 articlee at 16b. 4^ 

each. 
What IB the simple interest on £2,075 lOte. for 3 jeare at 

24- per neat, per annum 1 
Add together 13;-;}, l\, 9r\, aad 5=;. 
Subtract iS]} from 57^1. 
Multiply together 2s\, J^, 2Ji. and 13 1^. 
Divide 8^5 by 6^". 
Add together -327 of 2 qre, 12 lb., and -045 of 3 cwt.. and 

express the answer in ounces and the decimal of an ounce. 
Express the differenee between -87 of 2 lb. 10 ozs. 10 dwta. 

and 2-li of 3 ozs. 14 grs. in grains and the decimal of 

a grain. 
Multiply 0-5450 by OI8, and express the anawer as a 

decimal. 
Divide 2-0801 by 7-450, and express the anawer ss a 

decimal. 
Express 3 pecks 1 quart as the decimal of a bushel. 
Reduce If furlongs to inches. 
What decimal fraction formB a fourth proportional to IH, 

14-8, and ^hi 1 
Fiad {by practice) the cost of 7 lb. 5 ozs, 10 dwta. at 

£3 2b. fid. per lb- 
Pind the compound interest on £3,745 in 3 years at 4 per 

cent, per annum (fractions of a penny may be neglected). 



Subjects for English CoMrosmorr. 

[You should pay attention to your spelling, punctuation, 
grammar, and style. Your composition should fill at least 
two pages, but it will be vnlued according to the quahty 
rather than the Cfuantity.] 
Write an essay on one of the following subjects :^ 

1. English Coal and Iron ; 

Or, 

2. The dangers of work underground ; 

Or, 

3. Combinations of Employere and of Workmen. 

Coal Mmixii, (1.) 
1, What are the principal diviaionB of the Carboniferoua 
System, and in which of them ia coal found 1 
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2. Which of the British coal-tields are partially covered by 
newer strata ? 

3. What are steam coal, gas coal, and anthracite, and how do 
they differ in composition and character ? 

4. How is coal proved in a new locality ? 

6. Describe a method of securing a large level used as a main 
haulage road. 

6. How would you sink a pit in ground requiring tubbing ? 

7. What methods have been proposed for blasting with 

explosives without flame ? 

8. What is the hme cartridge method of breaking down coal ? 

9. What are the most efficacious methods of preserving timber 

underground ? 
10. Describe the system of working coal by a long wall method. 

Coal Mtning. (2.) 

1. Compare the principal methods of guiding cages in shafts. 

2. What are safety catches ? Explain the construction of 

some of them. 

3. How can the load on the winding engine be equalised in 

a deep mine ? 

4. Describe the composition and properties of the gases given 

oflf by coal. 
6. How is fire-damp detected in the air of mines ? 

6. Give an account of two good forms of safety-lamp. 

7. How are air-currents split and crossed underground ? 

8. What are open-running and enclosed fans ? Give an 

example, with some details of each kind. 

9. How is the efficiency of a ventilating machine determined ? 
10. Compare the main and tail haulage rope and endless chain 

systems of underground haulage. 

•^* In this subject there loas also an oral examination. 
Metallipebous Mining. 

1. What is tin ore, and how is it found ? 

2. What iron ores are found in the United Kingdom ? 

3. What is a lode, and what terms are used in describing it ? 
•4. What are the principal methods of working on lodes ? 

6. What is the waterfall blower, and what is its mechanical 
efficiency ? 

6. How is the ventilation of a mine on a lode usually effected ? 

7. How should the ladders be arranged for convenience and 

safety in a footway shaft ? 

8. What are the principal kinds of man engines in use in mines 7 
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9, How ue the pumpa aad pit work azracged in a shaft ol 
varying iAcliQAtioD * 

Ift. Ooscribd any metaUiferoiu miQing diatdet with which jon 
are acquainted. 

'^* In fftis aubjict there \ca» oLtfj an oral eraminatioH. 

Tabus showing the resulte of an £xaminatioQ held on 

the 19th and following days of March, in the Year 1S91, 

of Candidates nominated to compete for oioe aasistoDt 

InspeotflTship of Mines. 
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1800 
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TO 


50 


75 


100 


605 


135 
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ExamiDfttioEua for tbeae nppointments do not take place at fixed 
intervals, bat are held from time to time aa candidates ate 
nominated by the Home Secretary to 611 the vacanoi« 
wbi<3h occur. The CiviJ Service CommiBSioners are autho^ 
need by the Secrstaty of State to make the following 
atmouncement :— 

Applications for the post of Inspector of Mines addressed 
to the Home Secretary will be conatdered from time to time 
aa oocaaion may arise fof fresh nominations to he made. 
In the event of more tlian one candidate being nominated 
to a single vacancy, and the examination being thus mads 
oompctitive, the candidates will be so informed at the time 
they ate nominated. 

Civil Service Oommiaaiont 
11th October, 1893. 
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HOME OFFICE EXAMINATION. 

Bboulations and Syllabus fob First and 8econd Class 
Cbrtificates. 

This syfu^aia of Regulations and SyUabua is given as arranged 
by Professor Redmayme in the " Colliery Manager's Pocket 
Book," a diary which should be in the possession of every 
colliery official. 

These are changed from time to time. Candidates therefore 
are strongly advised to apply to the Secretary of the Board of 
Examinations for the district in which they propose to sit, at 
the beginning of their career, and again two or three years before 
the date of their examination. In several cases neglect to do 
- this has resulted in a serious loss of time. 

The following are some particulars of age, place, and experi- 
ence required and the subjects of examination, together with 
the month in which the examinations are held, in the respective 
inspection districts. 

Scotland, East. (Edinburgh, May.) 

Candidates must be over twenty-three years of age, have had 
five years' practical experience in a mine, and be able to write 
in a fair and legible manner. A period of apprenticeship to 
a mining engineer may be substituted as an alternative for an 
equivalent period of regular employment in a mine under the 
Act» if the apprentice has in the discharge of his duties to go 
down mines and obtain practical experience therein. 

Firat-daas certificates. — 1. The Coal Mines Regulation Act, 
1887, general knowledge of. 2. Ventilation, theoretical and 
practical knowledge of. 3. Modes of working coal, ironstone 
•and other minerals, having reference to the nature of the roofs 
and pavements. Candidates must have some knowledge of 
both the long wall and the stoop and room methods of working. 
4. Sinking, fitting, and pumping, with theory of steam engine. 
■6. Winding, haulage, and strength of materials. 6. Under- 
ground surveying and drawing. 7. Arithmetic, up to fractions, 
with calculations of areas and velocities. 

Second-class certifiMites. — 1. The Coal Mines (1887) Act 
flections 4 to 13, 21, 35 and 49 to 50. 2. Ventilation, theoretical 
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And practical knowledge of. 3. Modes of working coal and 
other mEneraU, having reference to tha Datute of the roofs and 
pavemontJi. Candida tea must have some -knowledge of both 
the long wall and stoop and room methods of 'working, i. 
Sinking, fitting, and pampiag, with knowUnige of machinery 
and boilers in use at collieries. 5. WaiJiiig, liaulage, and 
strength of mnt^ rials. 6. Underground surveying and plotting 
on surface. 7. Arithmetic, first four nilts (simpl<^ and com- 
pound). Tlie aobject* 4, 5, 6, and 7 are optional for second- 
class candidates. 

Scotland, West. {Glasgow. November.) 

Applicants must be above twenty- three years of age, and 
tnuBt have had pnu-tical experience in a mine for at least five 
years . (A period of apprentic:(!ship to a mining (ittgineer cannot 
be substituted aH an alternative for the above qnaliftcationt 
unless the apprentice ha-i in the dLscharge of his duties regularly 
to go down mines and obtain a practical experience therein.) 

First nml f^econd-dais certificates, — I. Mjnea Begutation Acts, 
1887 and 1396, genera] know ledge of. 2. Ventilation, theory 
and practice. 3. Sinking, fitting, and pumping, including 
timbf^ring of shaft*. 4. Winding and haulage. 5. Modes of 
working coal, ironstone, or other mineral, having reference to- 
the nature of the roofs and pavements and setting off the work- 
ings of a new pjt, including also timbering of workings. G» 
Surveying and drawing. 7. Arithmetic up to vulgar fractions, 
including calculation of area* and velocities. 

Newcastle District, {Neiocasth-on-Tyne, January.) 

The candidate must he twenty- thresh years of age or upwards. 
For firat-class certificates. — Actual prnttical «xj)crience for at 
least five yeans as under- manager, underviewer, assistant viewer, 
fore overman, back overman, mMttr shifter, or master waste- 
man. But at least two years' experience in any of these capaci- 
ties will be deemed sufficient in the t^ase of a candidate who 
during two years has held a second-class certiiicatc. Two years' 
or three years' apprentit^eship to & mining engineer, with 
evidenoe that Bucb period afforded substantially prat^tical 
espcrience in a mine. Bhajj be regarded as a sutjstitnte for an 
equivalent period of such employment. For second -ciasn certi- 
ficates, — iVactical experience in a. mine for at least five years, 
which flhall include, in addition to the foregoing eraploymenta, 
that of deputy overman, master shifter, master wasteman, or 
practical working miner. 
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First-class certificates. — Ordinary education : Reading, writing, 
«iid arithmetic. Engineering : General principles, including 
pumping, &c. Practical mining : Mode of sinking, working, 
timbering, bratticing, and ventilation. The nature and pro- 
pertiss of gases. To know the duties of a manager as described 
in the Mines Act. 

Second-class certificates. — The same subjects as above so far 
■as they are suitable for practical working miners. 

DuBHAM District. {Darlington. July.) 

The candidate must be twenty-three years of age or upwards- 
For first-class certificates. — Actual practical experience for at 
least five years as underviewer, assistant viewer, fore overman, 
back overman, master wasteman, or master shifter. But at 
least two years' experience in any of these capacities will be 
deemed sufficient in the case of a candidate who d ring 
-such two years has held a second-class certificate, such 
certificate to be forwarded to the secretary of the 
Board. Two years' or three years' apprenticeship with 
indenture to a mining engineer, with evidence that such 
period afforded substantially practical experience in a 
mine, shall be regarded as a substitute for an equivalent period 
of such employment ; articles of indenture to be forwarded 
to the secretary of the Board. For second-class certificates. — 
Practical experience in a mine for at least five years, which shall 
include, in addition to the foregoing employments, deputy over- 
man, master shifter, master wasteman, or practical working 
miner. 

First-dass certificates. — 1. Writing and arithmetic. 2. Nature 

and properties of gases, such as giving a description of the 

«haracteristic8 of those met with in mines, how their presence 

«an be ascertained, and what precautions should be ta'cen to 

prevent their accumulation, or removal if they do accumulate. 

How the quantity of air in any air-way can be ascertained. 

■3. General engineering principles, including surveying and 

strength of materials, properties of steam and water, and 

elementary electricity. 4. Practical mining, including prin- 

■dplea of ventilation, sinking, working, timbering, bratticing, 

'boring on approaching old workings, also machinery and boilers 

in general use at collieries. 5. The general rules of the Coal 

Mines Regulation Act, 1887, the special rules of this board's 

mining district, the Explosives Act, the Boiler Explosions Acts, 

, 1882 and 1890, and some knowledge of ambulance work. 6. 

Oeology, especially in the mining district of this board. 
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Setxynd-clase certificates, — The ^ame HubjectB as above bo for 
s» they are necessary for practical working miners. 

Yorkshire AMD LufCOLNSHiRB DiSTMCT. {Leeds. Jwne.) 

No person under the age of twenty -three years is eligible in 
either class. No candidate who is examined only for a first* 
clsBB oETtificate can be allowed to obtaia a second-class certificate 
at the same examination. Under the Coal Mines Regulation 
Act, 1887, no person shall be entitled to a certificate {in either 
clBfla) unless he shall have had practical experiene^j in a mine 
for at least five years. A period of apprenticeship to a mining 
engineer cannot be substituted aa an alternative for an equiva- 
lent period of regular employment in a mine under the Act 
unless the apprentice has in the discharge of his duties to go 
down mines and obtain praetica) experience therein. 

First-das^ ceriiftaUes, — 1. Arithmetic: The first four rules; 
vulgar and decimal fractions ; extraction of square and cube 
roots. 3. Ventilation : Common air and gases ; diiferent 
methods of veatiJation. 3. The use of instrumentfl for surveying 
and diaUing and levelling (dialling by both fast and loose needle], 
and the testing of instruments for aunreying. Plotting eurveys 
and making plana and sections. 4, The winning and working 
of eoal mines. 5. Practical mechanics. 0. The Coal Mines 
Regulation Act, 1887, and the special rules in force in this 
district. 

Stmntl-dass certificates. — 1. Reading and \tTiting. 2. Arith- 
metic : The first four rules. 3. Ventilation : Common air and 
gaaes ; different methods of ventilation, 4. The use of the 
anemometer, barometer, thermometer, and water-gauge. 6- 
The Coal Mines Regulation Act, 1887, and the special rules in 
force in this district. 

Manchester awd Irelaitd. {Manchester. Detember.) 

Each candidate must \>e twenty- three years of age. He must 
have had five years' practical and other experience in a mine, 
Bubject to the C<ial Mines Regulation Act, 1887, and he must 
be able ti> read and write. 

First-class rertificates. — 1. Arithmetin, includmg vulgar and 
decimal fractions and square root, 2. Practical meehanica, 
including a knowledge of the management of steam engines, 
boilers, and pumps. 3. The Coal Mines Regulation Acta, 1887 
and 1896, and the special rules In force in this district, also 
the Explosives in Coal Mines Order of September KK 1901. 4. 
The practical working of collieries, ooliiery surveying and 
levelling, with speeial reference to the methods practised in 
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tlua district. 5. Mine ga^ses, and the pnnoiplee and practioe 
of lighting and ventilating coal mines. Candidates will ako- 
be required to satisfy the esaminera that they understand a plan 
and section, also to shoH- how they would ventilate worliinga 
on a plan to be produced to them. 

Seaynd-dass certificates, — ^The e lamination and qtialiiicatioii 
for Beoond-class certificates will be Buitable for practical woEkinA 
miners, and will be such as to ascertain, partly by written and 
partly by oral esamiuation, the knowledge neeeesary for the 
practical working of mines in this district. The following will 
be the heads under whieh the examination will he held : — 1* 
Beading, writing, and arithmetic — first four rules. 2. Know- 
lodge of the Coal Mines Regulation Acts, 1887 and 1806, and 
the special rules in force in the difltriefc. 3. The practical 
working of coal mines as carried out in this district. 4. Mind 
gases and prac-tical ventilation. Upon application to fche^ 
fleoretary, unsuccessful candidates for either fiiat oi" secoad 
olaea certificates can obtain information bs to the subjecta ia 
which they have failed. 

LlVEBPOOL DiSTBrrr^ {Wiffan. June.) 

Eaah candidate must )>e twenty -three years of age. He muat 
have had five years' practical <*.ifp*;rience in coal mining. He- 
mtiat have a fair elementftrv etlucatioti. 

First-class certificates, — The practical working of mines in. 
the mining district of Weat Laneaahire and North Wales, 
including the provisions of the Coal Mines Regulation Act, 
1887, the Exploaivefl ia Coal Mines Order of 10th September^ 
1901, the principles of mechanics and Bufveying, and the subject 
of electricity as applied to the working of coal mines, Th& 
attention of the candidate is directed to " Goodeve's Principles, 
of Mechanics " (published by Longman's and Co.), or other 
text-book on the same auhjeot ; " A Practical Treatise on the 
Geaes met with in Coal Mines and the General Principles of 
Ventilation," by J. J. Atkinson (published by Longmana). 

Seamd-dass certificates. — The examination and quahfication 
for aeeond-class certificates will be suitable for practical working 
miners, and wilt be such as to ascertain, principally by oral 
examination, the knowledge necessary for the practical working 
of mines in this district. 

The following are the heads under which the examination ia 
held; — 1. Reading, writing, and arithmetic. 2. Knowledge of 
the Coal Mines Regulation Ants, and the special rules in force 
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ia the district, and Explosives Order above-mentioned. 3. The 
Tarious ayatemB of working coal. 4. Jliidt^ of Binking, working, 
'timbering, bratticing, ventilation, tiod surveying. 

Midland Disteict. {S'ottin:jknm. Ociober.) 

No candidate is eligible for examinatioii until be is twenty- 
three years of age. He muat have had practical expjriemia in 
a mine for at least five yeara. 

First-dasa ctrtlficaies. — 1. Writing (upon the Coa] Mines 
.Regulation Aeta, and tlie special niles of the district in which 
the candidate resides). 2, Arithmetic. 3. The winning and 
working of mines of coal, mines of stratified Jronetone, mines of 
shale, and mines of fire-clay. 4. Jlachinery. 5. Ventilation. 
•6. Safety of miners, and opjening wurks after having been closed 
for a period. 7. Surveying and plana. 8. The treatment of 
injured persons, aa recommended by the St. John Ambulance 
ABSoeiation. {Candidates holding certificate* from Government 
Science and Art Classes, or from the Nottingham University 
OoUege, or the St, John Atnbuiajicn Asaociation. should produce 
them to the examiners at the examination.) The candidatea 
will be examined in reading, and also riva voc6 upon all the 
foregoing subjecte. Upon tho tjuestioii of the qualification of 
candidates for first-class certificates, the board for eicaminations 
btus passud the following resolution ; — '* Tiiat, in their opinion 
no oandidate shall be considered to have a practical esperieace 
in a tnine for five years, unless he has been for that time regularly 
engaged in connection with actual colliery munagcment." 

S&^ond^class certi/i^utfs. — 1. Writing (upon the Coat Minos 
Regulation Aate, and the special rules of the district in which 
the candidate resides), 2, Rmiding. 3. Arithmetie, 4. Use of 
the anemometer, barometer, and water-gauge. 5. Ventilfltion 
and the use of aafety-lamps. (i. The practical working of mines 
{civa Jwce examination). 7. The treatment of injured persons, 
tm recommended by the St. John Ambulance Association. 
{Candidates holding certificates from Government Science and 
Art classes, or from the Nottinghttm University CoUegs, or 
froju the St. John Ambulance Asaociation, should produce them 
to the examiners,} 

Staffobushire {Ajrril). 

No candidate is eligible for examination until he is twenty- 
three years of age, either for a lin^t or seoond-olaaB certificate. 
Subject to Mines Regulation Act, must have had five years' 
practical experience in a mine. 
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First-daaa certificates. — 1. Elementary chemistry, confined to 
the gases of the mine, in all its practical bearings ; the use and 
various types of safety-lamps ; and coal-dust as an explosive 
agent ; elementary general geology, and treatment of injured 
persons, as recommended by the St. John Ambulance Asso- 
ciation, and a knowledge of ambulance work. 2. General know- 
ledge of machinery as applied to colliery purposes ; elementary 
-electricity and the fencing of mid-insets ; signalling in shafts 
and on underground engine roa Is and incliaes. 3. Arithmetic, 
-surveying, sinking pit, and laying out a coUiery under various 
circumstances. 4. Underground management, practical venti- 
lation, timbering, and shot-firing and general knowledge of 
explosives {viva voce in the above). 

Second-daas certificates. — 1. Gases as found in the mine, and 
the use of safety-lamps, and the treatment of injured persons, 
as recommended by the St. John Ambulance Association. 2. 
Practical knowledge of machinery as applied to colUery purposes, 
and elementary arithmetic. 3. Sinking pits, surface and under- 
ground management, practical ventilation, timbering, and 
shot-firing (viva voce in the above). 

Southern District. (Bristol. September.) 

Candidates must be twenty-three years of age, and are 
'required to produce to the examiners a statement showing that 
within the last ten years the candidate has not had less than 
five years' experience of colliery operations, and that during 
At least two years out of the five he has been engaged at general 
undergroimd work. It is essential that at least one testimonial 
should certify that candidates have had experience in the 
practical use of safety-lamps underground, and that they have 
had experience in the supervision, or assisting in the super- 
vision, of the workings iu fiery mines where safety-lamps are 
.required to be used. A working plan of workings, and section 
of strata, both drawn to scale, must be produced, with the 
original survey book corresponding thereto, of some colliery, 
or portion of a colliery, known to the candidate. Both plan 
and section must be made by the candidate himself from his 
own actual survey and measurements. The section to become 
the property of the Board. 

First-class certificates. — ^Arithmetic. Geology and surveying. 
Gases, and the ventilation of mines. Practical mining, safety- 
lamps and their practical use, colliery plant and machinery, 
mine accidents and their prevention. Mines Regulation Act 
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iod Specal Rain. Fr'ns i^ct os tlie ftborc mbjecta and gBOBOl 
mwiigemwit of * coBJay. 

r Aeepwf-diiiM certiftatta. — 1. Beada^ boa pot and ocdaHij 
i^BitHcript. Z< Writit^ frm dictetion. 3l Arltluaetic as 
^iplied to otdioary caknJatkuB o< wc^Ih, imj— uij^ and vaga^ 
and ai teqnired for measanng rentBatiDg air- camai t^ aod Cor 
aojr othef cabrnlationfl connected with &a under-maaager^ 
dntiea. ^ To write of describe by word of mouth thf^ mode cf 
wofking a coDiety with wbtth the caodidAte ia acquainted. 5. 
Fj^ipertiea of gv«s met with in mines ; Xht ose of the barometer 
and thermoiiieteT. 6. The ordioaij methods of ventilating 
mines. Best methods in dealing with duigeroos contiitioos of 
the abnoepbere of minea. Mode of procedure wben ventilatioa 
w deranged from any cause. 7- Titabering roadways and woiking 
placeft. &> Methods of workitig thick and thin seams of coal in 
atesp sud 6 at measorea. 0. Ordinary system and arrange- 
ments for einking shafta. 10. Machinery ordinarily naed m or 
abont a colliery, II. Colliery accidents and their preventitHL 
12. Safety- latDpe. 13. Mines Beguiation Act, 1887, and special 
rules of the district. 14. Vii-a voct on the above sobjecta. 

Wales (Cardiff. May.) 

Candidates for examination for a fint-oIiiBS certificate JDoat 
be ai lea^l twenty-three years of age, and have had actual 
experience for at least five years, during which period the 
candidate must for at leaat one year bav^c held either a second- 
class oertiScate or the post of under- man agcr^ overtnan, day or 
night fireman. Three years' or upwards apprenticeship to a 
mining engineer, with evidence that during such period practical 
ejtpertence in a mine was obtained, shall be conaidered as formiiig 
a portion of the five years' experience referred to above, and for 
the purpcBes of thia examination equivalent to holding a aecond- 
claw certificate. Candidates for examination for a second -clas3 
certificate must be at leaat twenty- three years of age, and muat 
have had five yeara' prnctienl experience in a mine, 

Firet-ttoAa certificates. — 1, Geology of the South Wales coaU 
field, 2. Arithmetic. 3. Working and winuing of coal, etratified 
ironBtonc and fire-elay. 4. Slines Act, 1887 and 1896. 5. Prac- 
tice and theory of ventilation. 8. Practical knowledge of the^ 
machinery and boilers generally in ubp at collieries, 7. 
Surveying, 

SfCami-clttan ttrlifitates.^l. Simple arithmetic. 2, Mines Act 
18B7 and 18?>P. 3. Woitkg c< nl 4. P acfcal -ent laticn. 
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HOME OFFICE QUFSTIONS* 

Cardiff (1st Class), 1906. 

MachiiMry. 

1. What is the object to be gained by compressing air in higfa- 

pressore and low-pressure cylinders to a pressure of 
120 lb. ? What advantages are there in using an inter- 
cooler ? 

2. You have a seam of coal at 62 yards above the pit bottom ; 

the output, 250 tons per day, is to be let down by a self- 
acting incline. Give the inclination, laying out of 
roadways, top, bottom, and passing place, and give all 
other details. 

3. A haulage road is 1,000 yards long, with an inclination of 

5 inches per yard ; output 100 tons per hour. Give size 
of hauling engine, horse-power, and other details. 

4. Describe and sketch the best form of shackle you have 

a knowledge of. Give your reasons why so many 
accidents occur in the use of shackles. 
Coal Mines Act. 

1. What does the Coal Mines Act say with regard to : — 

(a) Inspection by workmen ; 
{b) Lamp station ; 
(c) Manholes ? 

2. What does the Explosive Order say with regard to detona- 

tors ; and what does the Order mean by the terms 
" road " and " main haulage road " ? 

3. What do the special rules of your district say with regard 

to the duties of : — 

(a) Haulier ; 

(b) Pitman; 

(c) Ventilating engineman ? 

4. State briefly what you would do in the case of the abandon- 

ment of a mine. 

Ventilation. 

1. What device do you know of for the locking of safety- 

lamps ? State which you prefer. Describe it in detail, 
and give your reasons. 

2. There are four splits, and one is taking more than its share 

of air. How many courses are there open to remedy 
this ? Which do you prefer, and why ? 

• These questions are not published by the examiners, hence the difiioulty 
expi'iienced in giving the exact words and llgures' 
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3. A seam of coal is worked in five splits, and there are 150,000 

cubic feet of air per minute passing. Two splits are to 
the rise, and three to the dip. Output as follows : — 

No. 1 170 tons 

No. 2 280 „ 

No. 3 370 „ 

No. 4 304 „ 

No. 5 210 „ 

1334 „ 
Each man produces on the average 3^ tons per day. 
Make a sketch of the working, showing how you 
would ventilate it, showing air-crossings, doors, and 
return air-ways. 

4. A current of air has a velocity of 8 feet per second. State 

what size air-wajrs you would have to pass 15,000, 18,000, 
22,000, 25,000, and 28,000 cubic feet of air per minute 
respectively. 

5. What percentage of gas does a cap of J inch represent ? 

What cap would you allow before withdrawing the 
workmen ? 

Arithmetic. 

1. The diagonal of a rectangular field is 20 chains 25 links, 

and the perpendicular from the opposite angles upon it 
are 8 chains 20 links, and 7 chains 9 links. What is the 
area of the field in acres, roods, and perches ? 

2. Find to the nearest penny the value of -288368 of £1,786 

168. 9d. 

3. Multiply 00653 X 066384, and divide by 0727. 

4. Find the square root of 853,672. 

6. Required standage room for water for 20 hours per day, at 

260 gallons per minute. Find the cubical contents of 
the standage room. 

Practical Working. 
1. How would you work the following seam : — 
Roof. — Strong cliff. 

Ft. in. 

Top coal 3 

Hard stone 2 4 

Bottom coal 2 

7 4 
Bottom. — Bastard fire-clay. 
Give your reasons for the plan you would adopt. 
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2. Two shftfta fire aunk in the middle of an undertaking. Give 
a gencm! plan stowing how you would set out the main 
haulage roads. Also give dotailed sketches of the 
Mching at pit bottom, laying out of the roadways, 
partings, Ac, 

if. Eequired to foof a pit 25 yards h^h from the face of tha 
heading shown. The shaft is 10 feot diameter, how 
would you do it ? Show sketches of the walling and 
arching. 

4. A piijce of a haulage road, 8 feet wide, 6 feet G inches high, 
has the timbers broken and roof weighting heavily upon 
them. State how you would procei'd to repair this, and 
make it 12 feet nide and 7 feet 6 inches high, without 
interfering {only as little as possible) with the traffiq^ 
aD'l aaft'ty of the workmen. 

•5, Given a section of a coal seam, under what circumstauaes 
would you adopt the use of coal-euttLng machineal 
What direction to the slips would you drive jotir 
headings 7 

Surveyijig. 

1. Two shafts, 2TB yards deep, are aunk to a aeam of cool 

6 feet. A level is driven due east for 137 yards, and 

then it meets a fault, which is 57 yards along the slope, 

and dipB 72° 30' to the horizontal. What would be: — 

(a) Length of hard heading from the pit to top of fault T 

(6) What would be its magnetic bearing "i 

(c) Allowing i inch per yard for drainage, at what 

depth in the abaft would you have to start the 

heading T 

2. What is mwmt by the vernier ? De8crit>e its use. 

3. If you are working towards old workings whose plan is 

dated 183^, what precautions would you take to prevent 
accidents in striking them T 

4. What is meant by a scale of ^IiSti''- 

6. What is the area of a, pillar, whose scale on the plan is 

1 inch = 208-32 feet, and which measures 2 inches by 

2 inches T 

Oeaiogy. 

1. Place the following in sequence : — Old E^ Sandstone, 

Chalk, Magnesinn Limestone, Great Oolite, Silurian, 
Mountain Limestone, Coal Measures. 

2, What percentage of fixed carbon would you expect to find 

in the best Welsh steam coal, and what per cent, (rf 
volatile matter would you e:[pect in a good coking coal T 



3, in driving hcjadinga yoa meet with tbe foIiowiDg disturb- 

ajjcea ; — How would you proceed in search of the coal T 
(Draiiring given.) 

4, Give sketches illuBtrating the south outcrop from IVIargaxa 

to VoHtypoo!, and the north outcrop from Merthyr to 
Llaadebie. 



CiftDlFF (IST CIoASB), 1005. 

Arithmetic. 

1. ilulti|ily i x3t X .7834 x 1-344 x 2-V2 x ^ X Tr<T X ■632. 

2. A hfifim i& 12 inchefi wide x 1'2 inches deep And 10 feet long. 

What is the weight 7 

3. A Lancaahire boiler, 30 feet by 7 feet 6 Inckes diameter, 

witti '2 tulws, 2 feet 10 inches X 6 cross tubes 13 inches 
diameter, is full of water to within 1 foot of the Cfown. 
What in thn number of gallonti contained in the boiler ? 

4. A pf^rwon had tlic oficr to buy scantlinf?, 9 inches by 3 

inches, at 4d, per lineal foot. Also a log of timber, 1 
cubic foot for Is, 8d. + 5 per ccat. for sawing. Which 
is the cheaper, and by what percentage ? 
6. A piece of rock is worked for 10a. per cubic yard. A seam 
of ooal 1 cubic yard is worked out at Is. lO^d. per ton + 
38jf percent. -*- full per cent, for yardage, making the coal 
r* !fe. 3d. per ton + 38J per cent. What- is the price per 

ton of the coal, allowing 19 cwt. 2 qrs. to the cubic yard f 

Mines Act. 

1. Statti Genera] Rule 1. What does it mean ? 

9, If you were in charge of a mine, and found an accumulation 
of gas, what would you do ? State what the Act and 
special rules -say with reg^ird to the same. 

3. WhaV books and registers are required to be kept at » mine^ 

and who are the perBons to be specially nominated ia 
writing t 

4. Wliat doea the 1002 Act Bay with regard to the uae of explo- 

aives in mines ? 

Mcu^iTiery, disc. 

1. What kind of ft joint would you use for a range of eteam. 

pipes 10 inches diameter, with a pressure of 120 tb.f 
Explain how you would fix them. 

2. What would guide you in adopting the ondleaa rope 

syatena of lia da^e overtlie main aod tail rope 1 What 
are the advantages and disadvantages T 



3. A pair of drifte 1,000 yards long, dipping 3 inohes per yard, 
and working 300 Ume per day. The quantity of air 
passing is 60,000 cubic f&et, with. W.G. of 3 inelies. At 
100 yards down the quantity of water is 100 gallDOa pet 
minute, and 150 gallons at the face of the drift. Give 
H,P. of each engine, and if 35 H.P. were required for 
other purposes, give number of boiJers required. Show 
by sketch the airangement of aamc^ at surface. ^ 
Oeaiogy, ^j 

h What is Bn overlap ? Sketch the aame. ~\ 

2. What is a dyke, and what eJTect haa it on tha strata jvad 

coal in contact with the same 1' 

3. Give a description of the South Wales eoal-lield, giving the 

names of the kinds of coal found, with the thickness of 
each ; also a section from north to south. 

4. Give particulars of a seam found in the coal-Seld with the 

different formations found underneath the aame, and 
the approximate thickness of each formation. ■] ^^ ' ll 
^ ^■■■■|^:-:3 Ventilation. | a'^^M M ^1 

1. Describe and give neat sketches of the best safety -lamp 

for use in a fiery mine, and atate where you would look, 
eiamine, and reUglit lamps. 

2. In an airway, 12 feet by 7 feet, the velocity, which is 500 

feet per minute, is eharged with an explosive mi.s;tura 
at ita most explosive point. What is the quantity of 
air required to dilute the current bo that it would not 
show a cap on the flame of a safety -lamp ? 

3. The quantity of air passing through an air-way is 80,000 

cubic feet, with a W.G. of 1-75 inchos. What is the 
H.P. in the air, and if the velocity s iQereased to 100,000 
cubic feet, what would be the W,G., other conditioos 
remaining the same ? 

4. Show the workings of a fiery jnine on the long wall piincipla 

in which aa upthrow fault of 12 yards is met with, cutting 
all the workings except one stall, driven through the 
fault with a top hole. Show how you would proceed to 
open the workings on the other side of the fault, showing 
doors, &c., and the course of ventilation. The coal is 
won on the other side of the fault by a cross measure 
heading rieing 3 inches per yard. Show how you 
veutiJate the heading and the top hole. 
Practical Working, f, 
1. Wliat means have been adopted to do away with the use 
of esplosives in mines '! Ai-e they Bueeeesful ? 
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SL a nuDtr giving olt Hre-damp Ireely, with ao dust, and a rnina 
(^ giving off fire-damp, but veiy dnaty. Which do yon 
I coDBider the] more daogeroue ? Givt reaeons for your 
' uiBwer. 

8.' Give sketch of a working on the loog ■n-all principle, 
dipping 3 inches per yard ; show- the direction of the 
cleavage, arrangements of the vent iia lion, with pa&itioQ 
oi air-nro&HiDgft, doors, stopping, regulators, Ac. 

SurvtytJig. 

1. A heading driven due north, dipping 3 inches per yard, thft 

average dip of the coal-field. A heading was turned 
oH due east. After being driven 100 yards it meets with 
an upthrow fault of 10 yards going in the direction of 
the main heading. Wliat length of crosf^ measure heading 
will be required by going level course to roach the coal 
on the other side of the fault V 

2. What does the Act say in reference to surveys, levels, 

plant), &c. ? 

3. How would you moke a survey with a theodolite in & 

working driven to the boundary, and how would you 
proceed to connect it with the surface plan ? 

4. The following are the entries in a levelling book : — Section 
commencing at A 50 feet above datum line. 



Bad sight. 
♦10-00 

11 •22 



InterfKedidte sights 
8fi2 
7-40 



Fore sight. 



5-00 



r 1 



709 

39G 1-30 

Tba diatanoee are A to b 83 ; b to c, 100 ; c to d 76 ; d to a 
47 J e to f 30 ; f to G 20. These are links, the vertical 
measurements being in feet. 

Beduee the levels, and plot the section. Horizontal 
scale 2 chains = 1 inch. Vertical scale 20 feet ^ 1 inch. 
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Cabdiff (1st Clabs), 
I . — Machinery, 

1. Describe with sketches the various systems of haulage uaed 

ujiderground, 

2. D«tcribe the varioiM kinds of detaching books. Whicii do 

you prefer ? What does the Coal Mines Begulation Act 
state with regard to detaching hooks 1 
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3. If you have a pair^of engines withTcylindere 23 inches 

diameter and 4 feet stroke, what quantity of coal would 
it be possible to haul up a drift 2,500 yards long and 
dipping 1 in 6 ? And what should be the diameter of 
drum ? Available steam presstire is 60 lb. 

4. Which do you consider the best boiler and fittings for the 

economical production of steam at collieries ? Give a 
sketch, with dimensions, of the one you prefer. 
2. — A rithmetic. 

1. A company acquire a taking of coal at a royalty of sixpence 

per imperial ton. At what rate per ton of 2,520 lb. of 
large coal must it be sub-let to produce a profit of one 
penny per imperial ton of gross coal ? Percentage of 
large is 75, and the price paid for small is half that for large 
coal. 

2. Reduce 3-1416 to a vulgar fraction. Reduce | and || to 

decimals. What is the cube of -36 and the square root 
of 625? 

3. Two shafts, one 20 feet diameter and the other 18 feet 6 

inches diameter, have been simk to a depth of 200 yarda 
below the coUar-board. They are both filled with water. 
When 500,000 gallons have been pumped from each, 
what is the distance from the collar-boards to the surface 
of the water in each shaft ? 

4. A drum is 6 feet diameter and 2 feet 6 inches wide. There 

are 60 coils of rope upon it. The rope is one inch in 
diameter. What length of rope is coiled upon the drum f 
3. — Practical Working. 
1. Select one of the following sections of seams : — 
A. B. C. 

Top clift. 
Clod, 12 inches. 
? Coal, 3 feet 6 inches. ? 

Rashings, 6 inches. 
Bottom fire-clay. 
A is worked pillar and stall. B long wall. C Barry, or 
Nottingham system. 

Select A, B, or C, and describe how you would work the seam. 
The dip in each is 1 in 18. Give particulars on the following 
points: — 

(1) The number of colUers you would employ (men and boys). 

(2) The quantity of air you would require. 

(3) The distance travelled by each place per fortnight. 

(4) The number of firemen required. 
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Draw a plan on a scale of 20 feet to an inoh abowjng 60 yards 
of heading, witii modes of ventilation 3ad timbering. 
The gross output is 4,000 tons weekly. 

£. Draw sketches of a double parting at the inbye end of « 
a plane worked by main and tail, and at the pit bottoni. 
The engiftc ifi undej^round. The gauge la 3 feet, and 
the tram is 6 feet long over all. The dip, both inbya 
and at pit bottom, is 1 in 36 in favour of the load. Eaofa 
parting shoul 1 ho!d 20 trams. Show position of engine 
and pulley, return pulley for tail rope and roads and 
positions of fuU and empty trams. 

5. Under ivhat circumstanoea would you advocate putting in 
arches in main roads ? Describe briefly the kind of aroh 
you would adopt. 

4. Describe how you would lay out the working m steep 
meafiUTes for an output of 150 tons per day, the aection. 
being — top oUft olod, 10 inehea ; coal, 3 feet 6 inches; 
ras^hings, 6 inches. Dip, 1 in 3. 

B. A steam colliery produces 1,200 tons per day. The warn 
ifi as follo'ws : — Clift top ; clod, lO inohea i coal, 4 feet. 
Dip, 1 in 18. Average distance from pit bottom to faoea 
ifi IjSOO yards. If you were manager what system woukl 
you fl/dopt as to firemen's reports and examination of 
safety- lamps ? 

4, — Otology. 

1. Describe the appearance and give aa a . ^rage anaiyBia of toe 

following coals: — (a) Anthracite, {6) bituminous, {c) steam. 

2. Trace the north outcrop of the coal-field in CarmartheoBhirai, 

and the anticlinal in Glamorganahire. 

3. Where iji tho South Wales coal-field is the greatest number 

of coal seankS to be found, and at what depth approxi- 
mately do you estimate the loivest seam would be 
reached y 

4. Describe briefly the strata you ^vould pass over in walking 

from Cardiff to Brecon via Pontypridd ajad Merthyr, 
; ' p 5. — yeMUation. 

1. Which Id, theoreiiioally, the best form of air -way undeff- 
ground ? mustrate by sketches. 

% The velocity in a main air-way is 890 feet per mhiute. The 
water-gauge is -0 inch. If the ve ocity 13 increased to 
1,000 feet per minute, what wiJl be the water-gauge I 
Will it inoreaeo or decreafie ? By how much, and why T 

3, Which is practically the best, a large number of email air- 
ways or a fewer number of large air-ways ? 
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4. A oircular arch is 14 feet diameter and 143 yards long. 
|<*"^ {a) Describe with sketches how you would proceed to 
Fli- measure the velocity of the air. (6) If the velooily 
H^waa 782 feet per minute, what was the quantity passing ? 

6. — Coal Mines Act. 

1. What does the Act, Sec. 16 (1) (o) (6) (c) say with regard 

to single shafts 7 What, in your opinion, are the reasons 
for these provisions ? 

2. What does the Act provide with regard to ventilation ? 

3. What does tlie Act require with regard to — 
(a) Places where safety-lamps are required ? 
(6) Timbering? 

(c) Examination of lamps ? 

(d) Brake and indicator ? 

4. What does the Act state with regard to firemen's inspections 

before and during shifts ? 
6. What is your opinion of the difference between the 1887 
and^l896 Acts with regard to firemen's inspections 7 

7. — Surveying. 

I.'a survey was made with the magnetic needle in 1818 when the 
variation was 20° 41' west. A re-survey was made in 1902, 
but without allowing for difference in magnetic variation. 

(1) S 74° E, 211 links. 

(2) N 80' E, 480 Unks. 

(3) N 17° E, 700 links. 

(4) S 45° E, 832 links. 

(5) S 37° E, 1,134 links to faco 

What is the distance from the ackuai ' ~ *\ie assumed 
positions of face, and what is the bearing 7 

2. What are traverse tables ? Explain their use by giving 

an example. 

3. In chaining down a declivity drift with a dip of 20 inches 

per yard, what precautions would you take to ensure 
accurate measurements ? 

4. Explain, by plotting on a scale of two chains to an inch, how 

you would deal with bearings taken on varying gradients 
as follows : 

Links. Declivities. 

N 50°W .... 173 .... 6°16 

N 17°E .... 210 .... 10°30 

S 30°E .... 317 .... 17°30 

S 10°E .... 420 .... 26=30 

(There may be a slight error in some of these figures.) 
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Cabdht (l3T Ci-iss), 1902. 
Machinery. 

1. A' haulagejl'road^is 376 yards long, dipping 12 inches pet 

yard, and it is required to haul up o()(> tons per day of 
9 hourg, less 1 hour for meals. Capacity of tramB = 20 
cwt. Give ske of pair of engines to do the work, and find 
size of rope, couplings, &c. Steam preesure of 100 Ui, 
avfliilable. 

2. What is the use of a water-gauge as appHed to a Lajicashire 

hoi]er T 

Describt with a Eket^cb the principle on which it acts, 
and explain how it may become unreliable in use, 

3. Give a dimensioned sketch of a sinking bowk to raise 18 owt. 

of rubbish from a shaft which is being aunt to a coal 
Beam ; c' rawing to be on a scale of 1 inch = 1 foot. 

Give a separate sketch of the detaching hook with 
dimeoBioDs. 

4. A Bhnft is 160 yards deep, and from the bottom a slant ia 

driven for 750 yards^ and dipping 1 in 2. There is a 
feeder of 200 gallons per minute at end of slant and a 
similar feeder at pit bottom- Give particulars of pumping 
plant to clear the water in one shift. Steam pressure 
of 100 Ih. available at surface. 

Geoloffy. 

1. What is pyritee T Where is it found, and what are its 

characteristics ? 

2. How are the coal seams of South Wales grouped ? Give 

divisions with distinguishing features of strata, 

3. Where are the positions of Old Red Sandstone and New 

Red Sandstone with regard to Carboniferous Formation T 

4. What are the fossils of the South Wales Coal Meaeures ? 

Coal Mines M^yiaHon Ad. 

1, Give General Rules relating to — (a) manholes, (&) lamp 

stations, (c) inspection by workmen. 

2, Under what conditions may detonators be used under- 

ground ? 

3, Give list of books required by C-M.R.A., and write abort 

deaeriptions of each. -^ K ' '■ I'Jil 

4- Give the Special Eulea in your district with regard to [a) 
weighers, {h) stokers, [c) ventilating enginemen. 
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VetUilatton. 

1. A semi-circular air-way is 10 feet high and 10 feet wide. 

Velocity of air is 5 feet per second. Explain in detail — 
(a) How you would measure the air current ; 
(6) How often the current must be measured to comply 
with the C.M.R. Act. 

2. How would you set about restoring the ventilation in a 

mine where an explosion of fire-damp or coal-dust has 
occurred ? The doors and air cro&sings are destroyed, 
but the fan is intact. 

What precautions would you take in order to secure 
the safety of the workmen ? 

3. How would you ventilate a shaft 450 yards deep sunk 

through the coal measures ? 

4. Ventilate plan. 

Surveying, 

1. A square inch on a plan represents 17-7 acres. What is 

the scale in chains to an inch? A plan is drawn to a scale 
of g-ff56 ; what acreage does a square inch represent ? 

2. Describe shortly how you would make an underground 

survey with the theodolite. 

3. Work out following levels — — and find gradient. 

4. How would you set out a curve of 10 chains radius with 

chain and poles only ? 

Arithmetic. 

1. Find the area of triangular field who^e sides are 560 links, 

950 links, and 780 links. 

2. What is the diameter of circular shaft which is equal to an 

oblong one 13 feet 6 inches by 9 feet 6 inches ? 

3. A shaft is 20 feet diameter and 215 fathoms deep. What 

is the weight of material excavated ? 
1 cubic foot = 148 lb. 

4. A taking has an area of 497 acres. The seam is 4 feet 

5 inches thick, S.G. = 1*29. How many tons of coal 
are there in the taking ? 

Practical Working. 
1. There are two main roadways, one dipping 17 inches per 
yard and the other 2 inches per yard. Gauge of road 2 
feet 8 inches. Give cross and longitudinal sections of 
each roadway on a scale of i inch per foot. Longi- 
tudinal sketches to show a length of at least 8 yards 
and to include at least 4 pairs of timbers. Roof and 
side pressure in first roadway ; roof pressure only in second. 
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2, A fanlt is met with at a diatanoe of 1,432 yaids from pit 

bottom in a mine which is dry and dusty. How would 
you ventiJato the drivage and make the place safe for 
shot firing ? 

3. Givts sketch plans and aections showing the working faos 

in a seam known to you — 

{a) Where the face is well timbered ; 
(6) Showing the Bame face improperly timbered ; and 
ehow in the latter oobb how an accident may 
occur. 



Cakdipf (FntST Class), 1901. 
Mines Act. 

1. In opening a new mine what precautiona would yoru take 

to comply with the* Act ? 

2. A fatal Lnjury happens to one of your workmen. What 

steps would you take in accordance with the Mines Act T 

3. What do the Special Rules of this district say in regard 

to — 

(a) Manholes ; 
(6) Hitohera; 
(f) Engjnemen ? 

4. A manager placed temporarily his lamp-atation in part of 

his main retuni. Did he commit a breach of the Act ? 
And why T tState the rule referring to thia. 

ArUkmetic. 

1. A collier earns by cutting 22 tons of coal £2 15s. when wages 

are 15 per cent, above the standard cutting price. What 
is the standard cutting price ? 

2. There are three properties of the following acreage : — 

(1) 3 acres 2 roods 20 perches, and underlying this 

there is a seam 3 feet Q inches thick. 

(2) 2 acres 1 rood and a seam 6 feet thick. 

(3) 3 aerea 1 rood, and seam 4 feet 3 inches thick. 
Specific gravity of eoal in each case 1'26. 

35 per cent, of the total quantity of coal is lost. 
What quantity is brought to bank T 

3. No. 1 Property, output 800 imperial tons of which 16 per 

cent, is smallf the royalty on large coal is 7d. per ton, 
and on small 3d. 
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No. 2 Property, output 600 tons, of 2,520 lb. to the ton, 
15 per cent, of which is amall, royalty large 7d. per 
ton, aad small 3^. 
No. 3 Property, 1.000 tona through coal of 2,400 lb. to ths 
ton, royalty liid. per ton. 

What are the rovaltiea paid by the colliery, and tlw 
average por imperial ton ? 
4. Find the value of — 



y I + h 

Fentilation. 

1. Sketch and describe the water-gauge as used in nunea. 

2. The quantity of air passing in a mine is 130,000 cuhic feet 

per minute, with a water-gauge of I 25. What is th» 
horae-power of ventilation ? 
3* What are air-crossings for 7 Sketch one, showing con- 
struction, and how it saves the use of doora. 
4. A seam dips 12 inchea per yard. Show how you would 
open out workings all to the deep of the two pits sunk, 
and show how you would ventilate same. 
6, On what fan has there been an improvement by opening 
out the enda ? Sketch same, and state the effect of th» 
improvement. 
What advantages do you get from splitting the air ? To 
what extent can this he done, and why ? 

Qedogy. | 

Strata of ground show the angle of dip as 20 degrees, the 
strike of strata N 20 E, direction of dip S 30 W, Th* 
following ground was sunk through : — 

Yds. ft. in. 



6 



Soil 




- 


2 


6 


River sand 




1 


1 


3 


Blue clay 




- 6 


2 


4 


Argillaceous shale 




, 10 


1 


6 


Sandstone 




. 33 


- 


2 


Grey sandstone .. 




. 16 


- 


- 


Arenaceous shale 




. 9 


2 


10 


Grey sandstone . . 




. 22 


1 


4 


Argillaceous shnle 




. 7 


2 


9 


Sandstone 




. 8 








Coal 




1 


I 


3 



Plot a vertical section of this shaft to a scale of 20 yard* 
to one inch. 
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2, What is :^ (1) Argiltaceoua shale ? 

(2) Arenaceous shale ": 

(3) Fire-clay f 

(4) Grey sandetonc '; 
{5) Strike of strata ? 
(6) Angle of djp r 

3. Draw a section, scale 1 foot to 1 inch, of a aeam of coal 

in work ng which you have had experience. 

Machine.rtf. 

1. A pit 250 yards deep is full of water. At 100 yards in depth 

there are old workings full of water to the dip, 100 feet 
below the level in the shaft, there is another aea^m at the 
250 yards . 

At the 100 yards there is known to be a feeder of water 
of ^00 gallons per minute, also ia the old workings at this 
point another feeder of 100 gallonJi per minute, 

How would you proceed to clear the pit of water, and 
show what kind of pumps, &c., you would fix to deal 
with this water ? 

2. Sketch a double-decked cage, and ahow bow trama are 

secured. 

3. What is Richard's indicator ? Describe and sketch same. 

4. Sket<2b a Lancashire boiler, 30 feet by 8 feet for preflaore 

of steam of 120 lb., and show tittings. 

SurveyiTtg. 

1. Describe the method of fast needle surveying, and say 

when you would adopt it. 

2. What ia Gunter's ohaio ? Describe it. What is the length 

of a link ? 

3. A trapezium is aa follows : — Its diagonal 850 links ; one 

vertical 240 links ; and the other 225 links ; what is 
its ai^a 7 Also plot same to scale of 2 chains to one inch. 

4. What adjustments do you make In a level 1 How would 

you discover parallax when levelling j'| 

-■■ ^\ Practical Wnrkin'j. 

I 1. A seam of coal 5 feet C inches is of full sectiDD. 

Weak shale roof. ft, in. 

Top coal . , . , . , .. 1 4 

Ood 10 

Bottom coal . , , . „ . . 3 2 

Holincr 2 
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Dip 1 in 18, and is worked by the Nottingliaoi system. 
Sketch plan, to a scale of 1 chaia to I lAch, showing 
a district opened to produce 2(iO tons per day, 
■2. What is meant by syalem&Uc timbering ? What is it that 
is hop 3d to be gained by its adoption f 

3. What are the principles that would guide you in standing 

a pair of double timber ? Show by a diagram to scale 
of 1 inch to 1 foot a pair of double timber in a headijig 
whoeo sectional area is 10 feet 6 inchea (at bottom) by 
7 feet inches high in the clear. 

4. A Beam is 4 feet thici dipping 1 in 12, aJid worked by long 

wall system. In one &ide of the workings, and at 1,200 
yards from the pit, a fault occurs thro\ring the seam 
upwards a vertical height of 32 yards, and cutting off 
400 acres in about equal quantities to the rise and dip 
of the pits. 

I (a) How would you work the coal beyond the fault ? 

l^ (e) Give a ae^tion to the acale of one chain to one inch, 

showing the operungs you would make tlirough 

f the fault. 



Cabiuff (l3T CiASS), 1899. 
Minei Act. 

1. What are the provisions of the Act with regard to man> 
holes, signalling, shot -firing, and duties of fireman ? 

■fi. Under what tondt lions is it necessary to withdraw workmen 
from a mine 1 Also give the General Rule upon the 
subject. 

3, What are the provisions of the Act with regard to inspection 

on behalf of workmen 1 Also quote the General Kule 
upon the subjeet. 

4. What do the Special Rules of your district specify with 

regard to the duties of firemen, bankamen, and hauliers t 

Ventilation. 

1. The power expended on the ventilation of a colliery ia 

56'126 H.P. The W.G- is 3-76. What is the quantity 
of air passing per minute ? If the W.G. was 1-75, what 
would then be the quantity passing ? 

2, An old colliery is required to be re-opened, and the shafts 

are IJ miles apart, with extensive workinga opening out 
from them, A ventilating fan has been erected at tho 
top of the upcast shaft. The shafts and workings are 
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full of gas, from the top of the downcast to the top of 
the upcast. How would you clear the gaa ? Shaft* 
300 yards deep, 

3. In a colliery, with an output of 600 tona per day of nine 

hourSf there are two ventilating districts with a day and 
night fireman in each. Dtecribe ia detail the duties of 
both day And night firemaii respectively, 

4. Under what conditions does a Davy and Clanny lamp become 

unsafe ? Why i& it necessary to shield the gauze J 
What safety-lamp would you recommend for use in a 
fiery mine T Give your reasons for the same. 
Geology. 

1. Define the following^ and where possible, illustrate by a- 

sketch : — 

Fossil, unconformable, overlap, tade, fault, anticline,, 
Byncline, denudation, c'yke. 

2. Sketch and enumerate the foesilfj found in the Coal Measures 

above the Mountain Limestone. 

3. What are the component parts of a coa! seam ? Show 

how these vary in diflferent coala ; show how th& 
various djstricta throughout South Wales are affected 
by the change, and name the d liferent districts with the- 
composition of the coal in each. 

I 4. Draw a sketch both in plan and section of thedistFJct fof 
a radius of 10 miles around the place where you reside, 
showing the principal faultfj, also the direction and rate 
of dip of the strata, and if pits were sunk within that 
radius name the seams of coal Ukely to be met with ia 
the different loeaUtiea, to a depth of 500 yards. 
Engitteiring. 
J, Sketch and describe a Lancashire boiler, showing the 
connections of the end plates and conHtruction of the 
furnace, flues, and show position, extent, and dimenaiona 
of firegrate. Enumerate the principal fittings, and 
show in your aketch, also give cross section showing^ 
position of bottom and aide huea respectively, 

2. It is required to erect a pair of engines to work an under- 
ground plane 1,500 yards long by main and tail, with & 
gridiBtit cf 1 in 80 in favour of the load. Motive power 
compressed air .50 tb. per squaw inch. Output 400 tons 
in 9 houre. Give dimenaiona of engin(^, aiwe of cylinder, 
lenith of and number of strokes per minute, diameter 
bf drrnn, size of ropes, &c. Show by si etchea the size 
f roUera and sheayes you wculd usej and where pUoed, 
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*Jso mode of carrying tihe aide rope, with partaciilaifl of 
how the supports of the ropo are secured to the eide of 
the plane. Sketch the two double partings, showing the 
position of the return sheave, and how fixed, also show 
position of hauUng engine. 

3. A hemp rope, I| inches diameter, exerts a pull equal to 

12lfi h.p. per 1,000 f&et travelled per minute, and ia used 
for driving a fan. Fan gives 120,000 cubic feet of air at 
SJ iftchea W.G. Calculate the number of ropes ueceasary 
to drive the above, the engine making 43 revolutionfl 
per minute, and the diameter oi the driviiig pulley 
being 17 feet 6 inches. 

4, In a fiery mine a heading 700 yards long dips i inches in 

the yard. At the bottom of this heading a spring is 
tapped, giving 120 gallons per minute. Give an account 
of how you would deal with this emergency, giving 
details of the dimensions of pump you would adopt, 
and also your motive power, and give your reasons for 
the adoption of such metiod and such dimenaions. 
6. Give an account of the shaft equipment* requisite for a pit 
raising 1,200 tons in hours from a depth of 500 yards. 
Give particuiafB of the dimensions of cages, ropes, guidee« 
and fangs. 

Practical Working, 

I, A seam is of the following section : — 



Goal . . 

aod .. 

Coal - 

Fireclay 



fi. 


in. 


2 


9 


1 


3 


2 


3 





9 



7 

Roof, Very Strong olift. 

Describe and show by sketches how you would open 
out and work the above seam by the Nottingham or 
Barry system, giving particulars aa to the distance between 
cogB where required, and djistanceg you would cacry your 
roads as well as their distance from one another. Also 
distance between props, sprags, and trama. 
2. Under what conditions may long wall, pillar and stall, and 
Nottingham systems be adopted ? Give the advantages 
and disadvfttitflges of each, and show the adaptation of 
either to the working of a seam of coal 6 feet thick with 
rather weak roof. 
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3. A spflm of coal, 4 feet thick, dipping 1 in 2, ia to be worked 

Ly means of a slant driven from the surface. The seani 
is very fiery, and the intended output is (iOO tons pier 
day. Describe and show by sketches how you would 
arrange your workings for the above output. Show in 
your plans the main hatilaiBfe roads and courses of venti- 
lation. Also give enlargei view of two working places, 
showing how the coal is worked, the air roiirscd, and 
how the rubbish ia got to the working faoe, und effectually 
stowed. 

4. Describe in detail and show by sketches tho operations of 

ainkirig, laying a curb, and walling a large pit, 13 feet 
in. diaraot'Cr. 

5. State what you know about the use of high explosives, and 

state why it is absolutely necessary that they should 
he used in mines. Give the composition and pecuharity 
qf a few o£ the high explosives. 

1. The following are the bookings of a survey taken along 

a road, between two shafts A and B. Shafts arc on same 
surface level. 
Centn? of pit. — A. 

(1) N 49° W . . (729) . - Acclivity 26" 30* 

(2) N 4fl° W , . (454) . , .. 16° 45' 

(3) N 17' E .. (424) .. Level. 

(4) N 74" E , . (538) . , Declivity 10° 46' 
Centre of Pit.— B. 

Plot the above in plan and section to a scale of two 
chains to an inch. (Pit A being 270 yards deep.) 

2. It IB required to drive a drift from the bottom of Pit A to 

the bottom of Pit B. By means of data obtained from 
the preceding question make out : 

(a) Ite direction ; 

{b) Its length; 

{c) Its rate of dip; 

(d) Depth of Pit E. 

Arithmetic. 

1. If the money due to 50 men for 12 mouths ia £1,080, what 

sum will be due to 36 men for 7 mo n the ? 

2. (a) Reduca {'-i and 4^^ to decimals. 
(6) Express -0123 aa a vulgar fraction, 
{c) Divide 01 by -OJOl. 
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3. A plot of land intended for a garden has its two parallel 

sides 59 feet 6 inches and 49 feet 7 inches long respec- 
tively, and the perpendicular distance between them is 
64 feet 9 inches. If this land cost £325 10s. per acre, 
what is the value of this piece ? 

4. How many yards of paper will be required to paper a room 

20f feet long, 11^ feet wide, and 12/^ feet high, the 
paper being f of a yard wide, and what will it cost at 2^. 
per yard ? 
6. A cistern has three pipes connected to it. The first pipe 
will fill the cistern by itself in 40 minutes, the second 
will fill it alone in 50 minutes, while the third will empty 
it in 25 minutes. If all three pipes were opened together, 
in what time would the cistern be filled ? 



Casdiff (1st Class), 1898. 
Ventilation. 

1. From what does ventilation arise ? Describe the different 

methods of producing it. 

2. What is fire-damp ? Describe [the gases met with after an 

explosion. ; | « i «j i | ffj «i | ? H 

[3. If in an air-way 1,000 yards long, 9 feet wide, and 6 feet 
high, 6,000 cubic feet of air pass per minute, what is the 
pressure per square foot if co-efficient of friction is taken 
at -0028? 

4. Describe the use of air-bridges. State advantages and 

disadvantages of each kind. 

5. If 20,000 cubic feet pass an air-way with 2 inches W.G., 

what is the additional H.P. for 60,000 ? 
Plan given to ventilate. 

Arithmetic. 

1. Multiply 144 by the cube root of 57. 

2. If a plan is drawn to a scale of 2^^, how many chains will 

be represented by an inch ? 

3. Three royalties. A, B, C. The royalty paid on large coal 

from A is 9d., and on small coal 4^. per ton. B, large 
J 7d., and small 3d. per ton. C, large 9d., and small 3d. 
per ton. The percentage of small coal in A is 30 per 
cent. ; in B 23 per cent. ; and in C 20 per cent. The 
total royalty paid on A was £640 ; B, £500 ; and on C 
£320. 
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» B » = %29D „ 
C « = 23M „ 
Rom naay nperid tooB me 90! tram caeh roTahy f 
4. Two ]B«B bmI a bqy worked togctlKr in * fitoe, wid von 
paid hr — x. d. 

to tons of «■] 1 -IjpeTtoa. 

7 pAiB tuaber > . 1 6 per pAie. 

13 nnfa cattm^ bottosi *t ..01} per yanL 
H0W anidt did each get if the bo^ C gov ^ of »*■**. 
B got* shI B «oi I ol wliBt A obtaiDed ? 

1. A nuoAger gins onleis to rip down a piece « ft aiatfi 
luuilaee nwd wiUi the ive of « h^ expkiait«^ SiM* 
hoir be mKjr do ao witboKt contimnatiDa vl th« Aefc. 

Sl WbAt are tha luiuiiuwarts of the Act tm Va vcatilatiaK T 

3. Wb&t ace the ndei as to— 

4a) Use of aafety-Umps ? 

(b) Courtnietioa of ufety-Iainpe ? 

(c) ExamiiiatwD of 4»fety-l4mpa ? 
((f) ProTiskn of a Ump Btatiou ? 

4. What pfjTilefies axe gircai to the cotUery workmea for 

btdpection at worhtngs ? State the mles. 

1. What K — Corboaacaoos abale 

Afataoeaas „ 

Aiginaceoaa „ 

Sandstone ? 

2, Give a sectton of the pit best known to you. 

3, If there was & aeatn of coa] lying at an angle of 26^ 30', and 

intersected by a cross measare heading, describe how 
yon would measore the strata for a vertical distance of 
20 feet above the seam and 20 feet beJow. (The aection 
of atrata above and below for 20 feet was given. ^ 
Describe tha answer with large siie sketch. 

4. Shcrw on a sketch map of the Sonth Wales coal-field, the 

areas where anthracite and bituminoas coal are found. 
Practice Working. 

1. What are the conditions best suited to the working of • 

seam of coal 6 feet thick, veiy gaaeona, by the double 
road stall system 

2, What precautions would you adopt for the safety of the 

B inkers in sinking a pit 600 yards deep, 18 feet diameter 1 
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3. Describe with sketch the opening out of your workings 

for an output of 400 tons from a seam of 4 feeb thick, 
lying at an inclination of 18 inches per yard. Gas given 
oflf very freely, little water, good rock roof ; workings 
on pillar and stall method. Show ventilation on sketch. 

4. At a colliery the output is 1,000 tons per day. It is required 

to increase it to 1800 tons per day, as quickly as possible. 
State how you would do so, and what you would do to 
provide for the safety of the men. 
Machinery. 

1. State the principle of t'le hydraulic pump. What are its 

advantages and disadvantages ? 

2. Describe the operation of putting a winding rope upon a 

drum, and what would you especially guard against ? 

3. Problem given to work out size of hauling engine. 

4. Describe the use of Bichard's indicator, and show on a 

hypothetical diagram the effects of wire drawn steam, 
back pressure and expansion, and state how you would 
obtain the average steam pressure on the piston in a 
cylinder. 
6. What are some of the common causes of boiler explosions, 
and how would you guard against them ? 
Surveying. 

1. Describe surveying with fast and loose needle, and what 

errors would you guard against ? 

2. Reduce the following levels : — 

Back. Fore. Rise. Fall. Seduced Level. 

8-20 301 

4-25 4-24 

0-19 9-97 - [These figures are only approximate.] 

3-62 7-77 

5-90 401 

3. Plot the following bearings : — 
N 20° 16' E . . 484 links \ 

N 74° 30' W . . 372 „ { [These are the actual 

S 48° 00' W . , 828 „ (' bearings and distances 

S 2° 00' E . . 200 „ ) as set in the Question.] 

What is the length of the line and bearing of same 

from starting to finishing point ? 

4. What is meant by magnetic declination, and how is it 
'•' allowed for on plans ? 

5. In a level half a mile long and 9 feet wide, in a 4 feet 3 inches 

seam of coal, how much coal would be got ? S.G., 1-25. 
Loss 30 per cent. ! 



I4g 



How TO Be CO MI a Collixby MiifACSE- 



Cabdht (1st Class), 1 897. 

Prtictical Workiiig. 

Show on plan how you would open out a seam 4 feot 6 inches- 
thick (lying at an inclination of I in 12) to ptoduoe 800 
tons per day, shafts 18 feet diameter, but one u^d aa air 
ehaft. 
2^ Denote position of hauling engines for abo^e ; aUo \enti> 
lation erossinga, fee. Depth of shaft 400 yards. 

3. State the size of shaft piUar that you would adopt and th& 

pit bottom arrangements ; a'-So 

4. The number of men employed and the length of faee 

opened out. 

Machifieri/. 

1. DcMribe a good form of steam pipe joint, and an expansion 

joint for a 9-inch pipe (diamettT). 

2. Describe vith sketches the position of head gear, drum, 

brake, and brake gear. State the precautions you would 
adopt to prevent aecidenta when winding. 

3. The breaking strain of a winding rojhJ ia 42 tons ; what 
would you adopt as its safe working load? When and 
how would you es amine auch ropes ; How would you 
keep a record of such, and what rocorda are necessttiy? 
How would you examine a flat rope ? St-ate what- 
records are necessary. 

Describe and illijaf;rjite with siketches an Ordinary Lanea- 
sbirp boiler, 30 feet long and 8 feet diameter, working 
at 100 lb. presaurc. Describe with diagrajns auch 
fittings as are necessary ; under what conditions would 
you consider it unsafe to work such a boiler ? 

A shafi; ,'534 yards deep has at its bottom a spring of water 
making 15<> gsUons per minute, and a heading dipping 
1 in 12, making 64 gallons per minute. What arrange- 
ments! would you adopt above and below ground T 
Coctl Mines Act. 

1, What are the regulations regarding the employment of 

boys, girls, and women 't 

2. What ia the abstract of the Act, and what arc the rule* 

regarding the aba tract and Special Kules ? 

5. What are the rules relating to shafts and to winding through 

them ? 

4. What arc the " Special Rules " relating to hauliers ? 

6. What are tho Special Rules relating to banksmen and 

hitehers ? 
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Sovth Wcdes Coai-fidd. 

1. Describe briefly the South Wales coal-field, and draw a plan 

of the same. 

2. Name the main faults, give their direction, and amount of 

vertical throw. 

3. What is anthracite, steam, and bituminous coal ? Give 

an analysis of same. 

4. Define meaning of following terms : — Laminated, Fault, 

Overlap, Nip, Washout, Leadings, Unconformable, 
Synclinal. 
6. Draw a section through the coal-field showing the distance 
between the seams, and give a section of some of the 
seams. 

Surveying. 

1. How would you make a fast needle survey, and how would 

you make a loose needle survey ? 

2. There are two seams of coal dipping 3 inches in a yard, 

and the horizontal tunnel driven from lower to upper 
level course is 160 yards. At a point 30 yards above 
is an accumulation of water. What would be the length 
of roadway driven from lower to upper seam to tap this 
water, and what is its inclination per yard ? 

3. Describe levelling and give an example of same. 

4. What precautions would you take when surveying with the 

" magnetic needle " ? 

Ventilation. 

1. What is the composition of after-damp ? What are the 

properties of the resultant gases ? 

2. What is the theory of ventilation ? What do you mean by 

" splitting " the air, and how does it affect the ventila- 
tion ? 

3. Describe and sketch a good form of safety-lamp suitable 

for a fiery mine with a high velocity. 

4. Describe the barometer, thermometer, anemometer, and 

water-gauge, and their uses in mining. 
6. Two air-ways 2 miles long — the first is a square one, its 
side is 7-091 feet high and the end is 10 feet wide and 
5 feet high. Find pressure required to force 20,000 
cubic feet through each, taking co-efficient of friction 
as -009. 

Arithmetic. 

1. .The average earnings for a man and boy was £10 7s. lid., 
' that being as standard earnings. During the next year 
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they earn £14 198. Id. per montli, and 3ni year £17 
19e, Hd, per month. What iff the increase in percentages t 

2. A LantrasLu-e boiler, 30 feet long, 8 feet diameter, contains 

ti^'O tubes, oaih 2 feet 10 inches diameter ; in each tube 
there are two cross tubes inckes diameter. Find the 
weight of water th^ boi e; will hsld, 

3. There were 189,0()0,(K)0 tons of eoal raispd in 1896, of which 

67 per cent, was large, the remainder 33 per cent, amall. 
If tht royalty was on the large 7d. per ton, and Mnall 
SJd., what was the total royalty ? 

4. Find 2J of j'V °^ ^ acres. 

If, If 1 ton of mattdal cast £5 14fl. 7d., how much wouid 14 tons 

3 cwt. 9 tb. coat ? 
6. The area of a shaft is 259-279 square feet ; find its diameter, 

and circumference. 



OiROtFT (2si] Class), 1898. 

1. A tank 8 feet long by 4 feet wide, and 2 feet deep, open 

at the top, has been biiilt with J inch iron plate, If a 
squae foot I inch thick of the i^on weighj? 45 lb., what 
is the weight of tne lank, allowing 8 per cent, for tlangei* f 

2, An air-way is 9 feet 3 inches widfl in the top, 12 feet 6 inches 
wide in the bottom, and 7 feet 4 inches high from sleepers. 
If there are five readings of anemometer which equal 
681-6 feet velocity, find the quantity of air passing. 

The standard price for cutting a seam of coal is Is. 7Jd. per 
ton, on which ie added 43| per cent. What is the cutting 
price ? 

Min^ Act. 
Quotes the rules and Aot :^ 
(a) As to fatal accidents ; 
(&) Safety-lamps ; 
(f) Banksman ; 
{d) Hitcber ; 
(e) Hauliers ; 

(/) The person who is m charge of the mine when the 
manager of the mine is absent. 
Working Coai. 

1. Descrihe the long wall and pillar and stall systems of working. 

Also state which you prefer, and why, 

2. Deflcribs thu beat methods you know for drawing water 

from a dip. 
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3. Defloribe how yon would aecure a circular ahstft 16 feet 

diameter for setting maaonry. 

4. Deacribe the beat guides you aro acquainted with. 

6. Describe and 8ket<;h how you would erect a dam for 300 
feet head of water in a heading 5 fet^t 6 inches high and 
6 feet wide in coal. 

VetUilitiion. 

1. Deeoribe with sketch the safety-lamp you would adopt in 

a fiery steam coal colliery, and by whom, when, and 
where yoit would have the lamps examined and locked. 

2. Explain the principle of the water-gauge. 

3. Describe tht^ air-orossing you would make for a current of 

25,000 cubic feet of air per minute in a steam coal colliery 
in which there was no aoam being worked. Also state 
the velocity of air passing through the air-crosaing. 

4. Describe shortly the Waddle fan, 

6. A fall ocoura on a heading within 100 yards of the coal 
face liberating a large quantity of gas ; the fall is 5 yards 
long and 15 feet high from rail to the top of the cavity 
which is full of gaa ; describe fully how you would olear 
the gast 



CAItDIVF (2sD Class}. 1897. 

A rithmetic, 

1. A return air-way is 7 feet i inches wide at the top, 10 feet 

10 inches wide at the bottom, height from rail being 
7 feet 4 inches. What is the sectional area ? 

2. The anemometer shows 693 revolutions, and area of heading 

63-5 feet. What is the quantity of air passing ! 

3. What percentage is II J on £6 17a, lOd. ? 
*. Multiply £3,724 lOe. 7d. by 197. 

6. The annual output of a colliery is 107.467 tons, 13 cwt., 
but only 217 days are worked. What is the average 
output per day ? 

" Mines Act:* 

1. What does the Coal Mines Regulation Act state about second 

outletfl t Name the section. 

2. How would you proceed and what precautions would you 

take in driving towards old workings ? Give your 
reasona. 

3. What are the duties of an under-manager ? 
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4. If a manager in cose of an iiccident at the mine does not 

report it to the Inspector of Mines, what penalty is he 
hable to ? 

5. Under what conditions would you withdraw the workmeQ 
from a mine "! State the section of Act. 

Meliujd of Working. 

1. Show how you would timber a main level with — 

{a J Weak roof, strong sides and floor ; 

(6) Weak roof, strong sides, and weak floor ; 

(c) Strong roof, wpak sides and floor. 

2. Under what conditions would you adopt long wall and 

single road syfitem of working ? Give sketches. 

3. If you were called to examine a colliery, what arc the chief 

points which would draw your attention. ? 

4. How would you. work a 5-foat seam, dipping 1 in 3, with 
litt-le materials for packing, and how would you timber 
it ? Give a sketch. 

Practical YentHation. 

1. Describe and illustrate the barometer, Einemometer, and 

thermometer, and give their use3 for mining purposes. 

2. What ia meant by air-sphtting ? Give the advantages and 

dij^ad vantages . 

3. Describe Euid illustrate the various methods of alr-crfiesiug 

in South Waica, 

4. Describe briefly the various methods for producing 

ventilation. 

6. A door is 6 feet high, 7 feet wide, and the water-gauge on 
it shows Sjjj inchea. What is the total pressure on 
the door ? 



Oabdefp (2nd Class), 189ft 
Arithmetic. 

1. Multiply -47 by -0008. What is -785 of £1 ? 

2. If 138 gallons of oil cost £65 lis. what would 475 gallons 

cost T 

3. If 12,G15 tons 18 cwt. of large coal are raised at a coUierj 

and 2,994 tons 2 cwt. of small coal, what is the per- 
ctjQtage of small to the gross output f 

4. A pit ia 10 feet diameter and 30 feet deep. How many 

gallons of water will it hold 7 
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Practical Working. 

1. What precautions would you take to ensure the greatest 

amount of safety in — 
(o) Long wall working ; 
{b, fillar and stall ? 

2. Describe the methods of timbering adopted in your colliery. 

Show how you would timber up a " running " fall. 

3. A trial shaft is to be simk 7 feet diameter, 30 yards deep, 

with shaly ground, and 28 feet of sand soil. How would 
you proceed ? Describe the appliances you would use. 

4. Under what conditions is long wall preferable to pillar and 

stall? 

Sketch a long wall district dipping 2 inches in the 
yard, and pillar and stall dipping 20 inches per yard. 

Ventilation. 

1. What do you know of fire-damp ? How does it differ from 

black-damp ? 

2. If 30,000 cubic feet of air pass through an air- way 8 feet by 

6 feet, what is the velocity in feet per second ? 

3. In making an examination of a long wall face you find three 

stalls near the centre of your workings full of gas ; how 
would you proceed to remove it ? 

4. If your water-gauge on a mine ventilation door suddenly 

rose or fell, how would you proceed to ascertain the 
cause ? 

5. Give a diagram showing the district in which you are 

employed, showing brattice doors, course of ventilation, 
&c. 

Coai Mines Act. 

1. State the rules applying to the employment of boys under- 

ground and on the surface. 

2. What are the provisions of the rule as to the inspection by 

workmen ? ■ Hi-'-li 

3. State the rule about stations, and of the periodical inspec- 

tions as to the condition of the mine. 

4. What are the Special Rules in your district as to colliers, 

banksmen, and winding enginemen ? 

5. State the rule as to giving notice in case of accidents. 



Cardiff (2nd Class), 1896. 
p ' AriihmeHe. 

1. Work the following:— 7,854- x -003 x f t- '33. 
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2. A cylinder has a circumference of 3 feet 6 inches, and ia 

6 feet deep. How many gallona of water will it hold T 

3. Find the money due for S7 tons 4 owt., at Is. 7id. per ton, 

16 yards 2 feet of top ripping at Sjd- per yard ; add 
fldTance of 2IJ per cent. 

4. A heading 1,200 yards long falls 250 feot 6 inches. What 

is the dip per horizontal yard, and what is the grajdient T 

Modes of Working. 

1. Name tlw colliery you work at; deecribf tlie modes of 

working and systems of haulage. Sketch and describe 
some district you are acquainted with, showing direction 
of air- current*, poaition of doora and stoppings. 

2. A pair of pita have been sunk to a aeam of ateam coal 500 
' yards deep, thickness of aeam (3 feet, a good cUft roof. 

Describe and sketch fully how you would lay out your 
workingB to raise 1,000 tons per day. Dip of seam 1 in 
12. 

3. Describe and aketch — 

An upthrow fault ; 
A downthrow fault ; 
A roll; 
An overlap ; 
A washout, 
' 4. A stall ia cut off by a croas -heading. State how yon would 
proceed to stow the same, 
6. If you were called on to make a thorough esamination of 
a colliery, how would you proceed T State briefly the 
chief points to which you would direct your attention. 

Ventitation. 

1. An air- way is 176 yards lojig. It is 7 feet 6 inches wide* 

6 feet to the spring of the arch, then radius of arch ia 
3 feet 9 inches, velocity of air shown by anemometer 
574 feet. What is the quantity passing per minute ? 

2. What is a water-gauge ? Describe its uses. 

3. What are the indications of gas in a non-fiery mine with 

a weak ventilation ? Al£0 indications in a fiery minej 
of insufficient air supply ? 

4. An air- way is 9 feet by 6 feet 6 inches. Another is 10 feet 

6 inches by 4 feet 9 inches, and the same quantity of air 
passes in both air-ways. Which shows the highest 
velocity ? Why ? 

5. Describe under what eircumatancea an ordinary Clanny 
Jsmp becomes unsafe. 
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Mines Act. 

1. What are the provisions regarding use of explosives ? 
:2. What are the provisions regarding driving towards old 
workings ? 

3. What does the Act say with regard to sizes of roads and 

also what rules refer to timbering ? 

4. What provisions are there for workmen's inspections ? 

5. State Special Rules with regard to hauliers. 



Cardiff (Sbcond Class), 1894. 
Arithmetic. 

1. How many feet are there in 13 chains and 73 links ? 

2. 7864 X 4587 x 5487 x \ and 78-54 x 45-87 x 6-834 x -33. 

3. Two men drive a hard heading 4 yards 1 foot at 37s. 6d. per 

yard + 12J per cent. How much are their total earnings ? 

4. A collier cuts 4 tons 12 cwt. at Is. l^d. -|- Hf per cent. 

per day. What were his total earnings for 25 days ? 
6. What is the area of a circle whose diameter is 9 inches ? 

6. How much is 7 feet 4| inches x 13 feet 10 inches x 74 yards^ 

also 13 feet 10 inches x 8 feet x 6 feet 6J inches ? 

Ventilaiion. 

7. Describe the various methods used for the production of 

ventilation in mines. Discuss the advantages and dis- 
advantages of each of them. 

8. What are the gases found in mines, and where are they to 

be found ? 

9. State the advantages and disadvantages of splitting air 

underground. 

10. Which shows the highest water-gauge, 80,000 cubic feet of 

air passing through an air-way 8 feet by 5 feet, or 40,000- 
cubic feet of air passing through an air-way 4 feet by 
6 feet ? Give reasons for your answer. 
Mines Act. 

11. What does the Act specify as to 

(a) Boilers ; (6) Breaks ; (c) Barometer ? 

12. State the 38th General Rule. 

18. What do the Special Rules say with regard to hauliers ? 

14. What do the Special Rules say as to naked lights and safety- 
lamps ? 

16. What does the Coal Mines Regulation Act state as regards- 
giving notice of accidents in the mine 7 
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16. What doeft the Act specify ae to the duties oi 40 under - 

maiiager f 

Praciieal Working. 

17. What arrange ments would ^ou ma,ke in a mine giving oS 

gas, where exploaivea are used 7 

18. la a,ppri>ach.ing old workings contaiaing water, what pro- 

tatitions would you take ? 

19. Sketch tlie last- district you were employed in, ahowing 

ventilation, doors, brattices, &c. 

20. In visiting a collier's etaJl, what pointfl would take yam 

attention ? 

21. Describe the following methods of working — 

{a) Long wall ; 

{6) Single road atall; 

(c) Double i^ad stall. 



Cabdmt (2nd Class), 1893. 
Arithm'tic. 

1. An air- way ifi 56 yards long, 5 feet 3 inches by 8 feet 6 inobe^^ 

How much air will it contain ? 

2. A cylinder is 7 feet long and 6 feet in diameter. How many 

gallona of water will it hold ? 

3. Work out the following :^- 

6 yards 2 feet at la. 3d. per yard. - 
48 tons 16 cwta. at la. 8jd. per ton. 
o paiiu timber at 10 Jd. per pair. 

4. 07504 ^ 23-43. 

47S Ui 

Reduce to a decimal x 

94 7i 

5. A heading which is 1,304 yards long rises 380 feet 4 inches 

in this total length. Find tie average rise pe.' yard. 

VerUilation. 

6. Describe the water-gauge. What is tho pressure per square 

foot when the water-gauge is 1 iDoh ? 

7. Describe the safety-lamp in u&e at your colliery. 

8. There are two parallel air-ways in which 20,000 cubic feet 

of air in passing. They arc 1,000 feet long, 4 feet high, 
and 6 feet wide. Substituting one air-way of th& same 
length, 8 feet high by 8 feut wide, what, if any, is the 
difference in the quantity of air pa.s^itig 1 

9. Describe how you would proceed in search of tire- damp, 

and what precautions you would take to remove it. 
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Mines Act. 

10. What does the Act state as to — 

(a) Inspection on behalf of workmen ; 
(6) Employment of boys underground; 
(c) Manholes ; 

{d) Inspection of machinery and shafts ; 
(e) Signalling in shafts and engine planes ? 

Modes of Working. 

11. What is the cause of accidents from falls of roof and sides ? — 

(a) What precautions would you take to lessen them ? 
(6) What general rules apply ? 

12. What is pillar and stall, and what conditions would lead 

you to adopt this plan of working ? 

13. Sketch the part of the mine in which you are now engaged. 

14. An engine plane 373 yards long dips 1 in 5. What pre- 

cautions would you take regarding manholes ? Sketch 
the plane and show the position of the manholes. 

15. Name the different explosives. Give the advantages and 

disadvantages of each. 



Cabdiff (2nd Class), 1892. 
Arithmetic. 

l.'A pit works 8 hours per day, and it takes 1 minute for 
winding, and 3 minutes for changing with two cages — 
each cage carrying 1^ tons. How many tons are raised 
during the day ? 

2. A heading is 300 yards long, 4 feet 6 inches high, 5 feet wide 
at the top and 6 feet at the bottom ; how many square 
feet of rubbing surface does it contain 7 

H. Divide 73,621 by 31, and subtract the result from 2,684. 

4. What are the total earnings of 50 men eajming 8s. 7^d. per 
day, working 6 days per week, and 27 bojrs earning 
28. Q^d. a day, working 4 days per week ? 

■5. The pressure of steam in a cylinder is 110 lb. per square 
inch. How many tons and cwt. press ore are there 
when the cylinder is 500 square inches in area ? 

Modes of Working* 
■ <6. Describe and illustrate by sketch — 
-|sj^ (a) Long wall ; 

(6) Pillar and stall : 

(c) Double stall; 

(d) Nottingham. 
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7. Descri>>e tlie method of sinking a pit 16 feet diameter, oE 

opening out a new mine. 
S. What would influence you in opening ont a seam, whether 

to work it long wall or pillar and at-all 7 Gil* yoar 

reason>i. 
0. Describe the colliery at which you are now employed, 

stating the seams worked and thicknr^ of each, naturs 

of roof. Give a section of the seam* ; state atso the sizes 

of the headings, etaUs, &c.. giving the usual distances 

apart of each. 

10. You find a dangerous accnmulation of gaa inside ymir doubla 

timber — 

(a) What precautions would you take T 

(6) What Btepa would you take to remove it ? 

(<■) Wliat would you do to keep it from accumulating T 

VerUilaiion. 

11. What gases are usually found in the South Wales coalfield ? 

12. Describe the barometer and thermometer. Of what uae 

are they n mining ? 

13. Describe the moat modern safety-lamp known to you. 

14. A heading is 6 feet 7 inches by 5 feet 8 inches. The ane- 

mometer shows 360 feet per minute. What quantity of 
air i» passing ? 

ilft'ne^ Act. 

15. What do the special rules say regarding the duties of aa 

under-manager ? State fuUy. 
Itf, What are the regulations respecting manholes on travelling 
roads T 

17. What precautions would you take when driving toward* 

a pLace likely to contain a large accumulation of wat«r T 

18. What are the regulations regarding firing a ehot in a dry and 

dusty mine T 

19. What does the Act say regarding the use of explosives- 

underground ? 



CiRcrPF l2wB Clas8)j 1891. 

ArUhmetic. 

A pit in 17 days raised 498 tone 18 twt. + 649 tone 16 cwt- 
+ 648 tons 16 cwt. + 954 tons 17 ewt. -j- 546 tons 1& 
cwt, -!- 954 tons 17 cwt, + 671 tone U cwt, + 671 tons 
14 cwt, + 641 tons 16 cwt. + 854 tons 19 cwt. + 789 
tons IS cwt. -f- 456 tons 18 owt, — Wlkat is the average 
per day T 
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[ S. If six men earned £7 4b. in 6 days, how long would nine be 
earning the same amount ? 
3. A pit is 420 fathoms deep ; the rope weighs 9 lb. to the 

yard. Find the tata[ weight. 
C Show how you would enter the quantity of air passing in 
your note boob. SupposLng an air- way to be 11 feet by 
7 feet 6 inches, what would be the cubical contentfl ? 
FtacHcal Working. 

5. What experience have you had in sinking ? What strata 

are generally met with down to a depth of 420 yards ? 
What would be the size of the piUar you would leave at 
the bottom of a shaft of this depth ! 

6. Describe long waD, Nottingham, pillar and atall, and double 

stall working. Show the advantages and diead vantages 
of the same by aketching, and state under what circum- 
atfljioes you would adopt each syHtem, 
VeTttilation. 

7. How would you construct an air-bridge over a main level t 

8. How many methods of ventilating a mine ace you aoquainted 

with ? Which is the best ? Why ? 
Mines Act. i 

9. What does the Act specify with regard to shot-firing in a 

dry and dusty place 1 

10. What does the Act say as to the duties of a fireman ? Where 

should the lamp station be placed ? 

11. What are the duties of banksman and chief hitcher as apeoi^ 

fied by the Coal Mines Regulation Act ? 



Caediff (2nd Class), 1890. 
Arithmetic. 

1. Divide 9,754 tons 19 cwt. 3 qrs. 27 lb. 1 y 16, 

2. What would he the amount of a workman's earnings, whosd 

account is 79 tons 13 cwt. 3 qrs. of coal at Is. 5jd. per 
ton 4 14 yards air -way at lid. per yard; seven cogs 
at ifl. '2d. each ? 

3. What amount of (-oal is there in a space worked out 15 yards 

wide, 7 feet long, the seam of coal being 2 feet 9 inches 
thick, and yielding 15 cwt, per cubic yard ? 
4 If 2,7fll tons 1.^ ewt, 3 qcs. of coal cost £4,356 lis. lOd,, 
what would it cost per ton ? 

Working Coal. 
fi. Describe and illustrate by sketch — 

(a) Long wall' (b) Double stall; (c) Single etalL 
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0, DoKribe and Ulnatnte by aketcli — 

(a) Upthrow; (l) Downthrow; {c) Wash-out. 

7. State bow jou would proceed lo *Ap w&t^r in. oldwicq'kUi^ 
f to tltfi me of your present workings. 

8, Describe the colliery at whi<>h you ore now engaged, and 

■tAte the mode of working and distance tietweeD atAUs, &c 

VentUalit/tt. 

it. What quantity of air will be pacing per minute in a heading 

8 feet 2 inches wide, 7 feet JO inches high, the revolatiouB 

of anemometer being ),iyft in ibre? minutes ! 
10, How would you proceed in inarch of the different gases 

found in coal mines i Wltenj would you expect to find 

them ? 
J I. De«eribe and sketch loug walJ workings with two or more 

panels or districts (showing position of »ir crossings and 

different eplits, 
12. HoH would you prot-et'd to measure the air in a roadway t 

Work ft sum out, n.nd sho'H' how you would enter it in 

a note book. 



Mi 



Ari. 
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What are the regulations fist to signalling and manholes — 

(a) On travelling rijada worked by machinery; 
(6) Other travelling roads? 

What are the regulations an to — 
(<i) Chains ; 

[b) Rope slipping from drum ; 
I {c} Boilers ? 

104 What are the Spec i a] Rules and regulations as to the nae of 

naked lights and safety lamps in your district ? 
16, State tbe regulations peTtaining to water, bore -holes, &c. 



Cabdiff (1st Ci^ss}, 1890, 

'~T^ Machinery. 

1» Describe and ilhiHtrate by sketches a force piunp, a suction 
and a hydraulic pump. 

2. Given 50 gallons of water to be pumped out of a slope 

l,0(XJ yards iti lengtb, ilippiiig 5 inchus per yard, what 
kind of engine woukt you recommend T 

3. State the advantages and disadvantages of electric lighting 

and signalling underground. 

4. Deac!ribe the best kind of ttoiler and apphattces for the sole 

and economical prodiictiun of steiim. 
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6. Explain why ice is found at the exhaust of a fan engine 
worked by compressed air. 

6. What size engine would you require to raise 960 tons in 10 

hours from a pit 600 yards deep ? Give size of cylinder, 
length of stroke, diameter of drum, weight of cage and 
trams. 

Geology. 

7. Define anticlinal, synclinal, strike, level course, unconform- 

able, and overlap. 

8. Draw a map of the South Wales coal-field, and describe one 

of the seams in own words. How does the main anti- 
clinal run ? Name the principal faults in your district 
with their direction and throw. 

9. Name the seams with which you are acquainted io the order 

in which they occur. 

10. What fossils are foimd in the South Wales coal-fields ? 

11. How was coal formed ? Give five reasons for anthracite 

and authorities for your statement. 

12. Place these in their proper order : — Permian, coal measures, 

gneiss, old red sandstone, magnesian, limestone, granite. 
• Mines Act. 

13. What are the duties of agent, manager, fireman, overman ? 

14. State regulations as to timbering, safety valves, manholes, 

and water-gauges. 
16. State the rules which govern the use of safety-lamps. 

16. What are the regulations regarding the use of explosives 

and shot-firing ? 

17. What are the regulations regarding ventilation ? 

18. What are the restrictions as to the employment of boys ? 

Winning' and Working Coal. 

19. What experience have you had in opening a mine and in 

sinking ? 

20. How would you secure a shaft in sinkiog through clift before 

walling, also through loose gravel ? 

21. What precautions have you to adopt in driving to the rise 

approaching old workings known to contain water ? 

22. Describe the various forms of cartridges, and the various 

methods of blasting. 

23. If you had a large fall in your main return, how would you 

proceed ? 

24. Under what conditions would you work a seam by long wall, 

and when by pillar and stall ? When by single and 
double road stall ? 



162 How TO BBOOWa A OoujBBT Makaqeb. 



VentUaiifm. 



25 



How is it^ 



What are the constituents of fire- damp 7 What is its spectfio 

gravity ? 
Where aod when would you expect to find it ? 

tried? 
What gaaes are formed after an explosion ? In what 

proportion in tho air is fire-damp most vioJentty explo- 

aive ? Will it hum in a pure state ? 
Sketch the different kinds of fans ^ and disc ties the advantage 

and disadvantages of each. 
Describe, with Hlttttchf,"*, the uses aa regards mines of tiia 

barometer, thermometer, anemometer, and water-gauge. 
What aie the advantages of aphtting the air, and by wh&t 

principleg is it govBmed T 

Surveyiiig, 
What is the magnetic variation T How is it allowed foi* 
1j^ plotting ? 

32. Explain the principle of the vernier. 

33. D(x>^ hf^matite of argillaceous ironfltone a£Feot tha magnetdo 
needle T 



36. 
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28 



29 



30 



31 



Cabimss (1st Class), 1891. 
' Aritkmetic. 

1 . An air-way is 16 feet 4 inches wide, 8 feet 4 inches to the 
Bpring of the ar;h, and 1,750 yarde long. Give th« 
rubbing surface, aectional arsa, and cubical contents. 

Multiply — by 4432 x ■0186 X -6548. 

HOI 
T 8-t 

't. At a colliery where the output of largo coal ia 12,227 tons, 
the output of small is 2,245 tons. What is the percentage 
of small to the ti;)tal quantity, and proportion of fimaJl 
to large f 

3. A pit IG feet 4 inches in diameter, 300 yarda deep, is to be 

walled with bricks 9 inches by 4 Jnchea, by 3i inchea, 
the thickness of the walliog iij IS inches ; how many bricks 
will be required to wall the pit 1 
Geology, 

4. Into what conaties does the South Wales ooal -field extend T 

Describe the outcrop. 

5. Name tlic faults in the district you are acquainted with. 

Describe the effects they have on the coal meaBurea, 
r their direction, and name the seams (from the Borfaoe) 
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as they occur at the faults, and the average thickness 
between each seam. 

6. What is meant by the terms stratified, imconformable, anti- 

clinal, synclinal, and roll ? 

7. Give the order of the formations. 

8. Name the principal fossils found in the coal measures. 

Ventilation. 

9. What is the composition of fire-damp ? 

10. What is the difference between carbonic acid and carbonic 

oxide ? 

11. What is the peculiarity belonging to hydrogen gas ? 

12. Sketch four safety-lamps and give the advantages and dis- 

advantages of each. 

13. An air-way is 12 feet 6 inches by 6 feet 9 inches, and passes 

20,000 cubic feet of air per minute. Another air-way is 
.5 feet 6 inches by 6 feet 5 inches, and passes 30,000 cubic 
feet. Which requires greatest pressure. Give W.G. of 
each air-way. 
[. i Mines Act. 

14. Give regulations as to employment of boys, girh, and 

women. 

15. What are the regulations as to — 

(o) Use of explosives; 

(6) Inspection of machinery ? 

16. Give the duties of managers, overmen, and firemen as 
p^ specified in the rules of your district. 

17. Give the general rules as to timbering, barometer, thermo- 

meter, and inspection by workmen. 

Modes of Working. 

18. Describe, sketch, and show by arrows the direction of air in — 

(a) Long wall ; 

(6) Double road system ; 

(c) Single road system. 

19. How would you tap water to the rise of workings, and how 

would you get it from there ? 

20. Describe and sketch — 

(a) Upthrow; (6) Downthrow; (c) Roll; (b) Wash 
out. 

21. The distance between two seams of coal in a pit is 30 yards, 

and the dip at the rate of 2^ inches per yard. It is 
proposed to drive an incline in the direction of the dip 
from the lower seam to the upper, rising 5^ inches per 
3rard. What will be the length of the incline ? 
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22. A survey commencea at H and te turns to A, the beajinga 

are 2-30 E, 6(1 E S, 10 sees. E S. W E, Hud 2-22 W. 
WLat would be the reading on the vernier of a rigitt-hand. 
dial t 

23. How would you find the position of an inaccessible point 

with pole and chairi only ? 

24. A piece of ground 1 rood 35 poles in area occupies 1 square 

inch of paper. What is the scale ? 

Engineering. 

25. An engine tudb L-ontinually for 12 hours, the diameter 

of cylinder (double engine) is 24 inches, length of stroke 
2 feet 6 inches, pressure of steam 44 lb. per square inch, 
and 82 revolutions per minute. What is the speed and 
power of the engine ? 

26. Sketch and describe the Giflard injector. 

27. Sketcih and describe n Gallowfly boiler, and show all it* 

fitting.^, and show in pJan. 

2S. Give aizii of engine to banli 600 tons of coal in ten hours, up 
a drift 432 yards long, rising 1 in 2, the engine drawing 
four trams each journey, each tram S2it cwt., wpight of 
tram 15J cwt., pressure of steam on engine o5 lb. Men 
are raised and lowered up and doifm the above drift. 
Give size and quality of rope yon would have, what sort 
of attacliment you would have between thu trams, find 
how would you attach the rope to the trams ? 

23. What weight and number of gallons of water are there in 
a coTunm of pipe 360 yarda long and 14 inches diameter ? 

30, What aize Cornish engine would you havi^ to pump 300 
gallons per minute from a pit 300 yards in depth ? 
Speed of engine to be taken into consideration. 



Cabdifi 'iBT Class), 1892. 

Omlogif. 

1. Sketch the South Waleg coal^Reld, and ahow the distribution 

of the various qualities of coal, and state the peculiarities 
of the field, and what ia meant by bituminous, steam, 
and anthracite coals respectively. Give compoaition 
of lach. 

2. Draw a section from north to south of the field at the part 
you live in. Show the same with eketeh, and with all 
the strata down to the Old Red Sandstone. 
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3. Where is the " Cockshot Rock " situated ? Describe its 

geological position, composition, and peculiarity. 

4. Where is the " Millstone Grit " situated, and what is its 

peculiarity and composition ? 
6. Suppose a shaft were sunk to a depth of 500 yards in your 
district, what coals and strata would it pass through ? 

Arithmetic. 

6. The royalties of two properties are :— 

(o) 9d. per ton (2,400 lb.) for large ; and SJd. per ton 
(2,400 lb.) for small ; and the seam yields 27 per 
cent, small. 
(6) 7|d. per ton (2,520 lb.) for large ; and 4^d. per ton 
(2,520 lb.) for small ; and this seam yields 23 per 
cent, of small. 
What would be the average royalty for each property 
respectively per imperial ton ? 

7. Find value of : — 

8-028 

— -— X 1-109. 

^460 

8. The diameter of a drum for flat rope is 5 feet, rope f inch, 

number of revolutions 34J ; what is the depth of the pit ? 

9. If a cubic yard of material weighs 2,600 lb., what is ita 

specific gravity ? 

10. A beam 6 feet long has a circumference at one end of 18 

inches and at the other end of 9J inches ; another beam 
6 feet 6 inches long, with a diameter at one end of 6^ 
inches, and at the other end of 4 inches ; another beam 
of 4 feet 5 inches long, area at one end 14-6 square inches, 
and at the other end 9-25 square inches. If a cubic foot 
of timber weighs 40 lb., what is the weight of the three 
beams ? 

Mines Act. 

11. What IS the number of the rule which provides for safety 

valves and steam gauges ? State the rule. 

12. What is the rule providing for inspection on behalf of the 

workmen ? 
.13i Give fully the rules on explosives. 
14. What are the special rules as to safety-lamps in your 

district ? 

Surveying. 
16. Describe the dial ; what is meant by the vernier, and how 

would you use it ? 
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i6. How would you lay oQt a railway curFC with rod and chain 
orJy, and how would you find a straight litie at right 
anglea to aaother straight line with rod and chaLn oniy ? 

17. State the following levels : — The distance from W to Z bemg 
12 chains, starting from W, 1 fix hetwuen W and X, and 
read 2-08 at W and i-15 at X. I then iii between X 
and Y, and find 1-68 at X and J>*05 at Y. I then fii 
between Y and Z, and find 4-03 at Y and G-24 at Z. What 
is the height of ea-ch from ft point 100 feet below Z ? 
Show tho same by section, and if a line were drawn from 
W to Z, what would be its gradient T 
1 pJac? a mirror KMl feet from the ba:ie of a stack, and 
stepping baek 5 feet from the glass I can juat see the top 
of the stack ia the centre of my mirror, my height being 
5 feet 6 inches. What is the height of the stack ? 

VenCilation. 
What are the gases moat frequently met with in mines? 
State fully the composition, properties, and specific 
gravity of each. How ia the presence of each detected ? 

20. What are the differc-nt modes of producing ventilation I 

Give advantages and disadi'nntages of each, with sketches . 

21. What is meant by the water-gauge ? Describe the water- 

gauge T^ith sketch. If the wat^er-gauge is 202 incheSr 
and a door is 5 feet by 6 feet, what is the total preiwurtj 
on that door ? 

22. What size fan and kind would you put up to produce 120,000 

cubic feet per minute in a mine ? If the water-gauge is 
2 '5 inches, what would he the bIzb of engine I Give all 
[~ particulars. 

Modes of Working. 

23. What ia meant by pillar and stall working T Draw a plan 

showing workings open for 600 tons per day in a seam 
5 feet 6 inches thick, dipping 1 in 18, with strong top, and 
show how you would ventilate it, giving dimenaionB of 
levels, headings, and stalls, and all distances in con- 
nection with working, size of air- ways and manholes ; 
and where would yon adopt pillar and stall, and why 1 

5M, Make a p3an of long wall work for 4^)0 tons output per day 
from one shaft. The piti are sunk in middle of taking, 
dip I in 18, seam 5 feet 6 inches. How would yon 
ventilate same ? Give dim.en3ion3 of fan. 

25, A collar in pillar and stall work is 7 foet wide inside, and 
the height of the romi from under collar i3 7 feet 6 inches. 
What would be the width of road inside arms at the rail 
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level ? Give a sltetch, with dimenEianB of timber used, 
and show how you would notch the s*me. The top being 
heavy, what precaution would you take in fixing T 

26. What m meant by long wall ? Where would you adopt it, 

and why T 

Mafhintry. 

27. Wliat Is B slide valve and a double beat valve ? Give 

eketehes. For what sijod engines would you adopt th<i 
former for the latter ? 

28. Two balance valves are one 3 inches diamster, the other 12 

inches diameter. What would be the lift of valve when 
full open 'f 
S0. An engine has an indicated horse- power of 300. Assuming 
stroke to be 6 feet 9 inches, 50 lb. pressure of steam, 55^ 
revolutions ; what would be the diameter of the cylinder t 

30. A road dipping 1 in 6 ia 500 yards long ; what kind of 

pump would you use to lift 1,000 gallons per hour ? 
Give size of the pump and engines required. 

31. Describe a Galloway boiler with two furnaces, Give plan 

and section showing the fittings fully, where fixed, and 
their reapective uses. 



Cabdifp (1st Class), 1893. 
Mines Act. 

1. .State fully what the Act says about the use of exploeives 

underground. 

2. What fotiT provisions does the 10th Rule require in regard 

to safety-lamps in any mine or part of a mine ? 

3. What do the Special Rules of your district say with reapeot 

to the duties of the officials and workmen regarding 
ventilating doors, winding men, employment of hoys 
below ground under the age of 16, manholes or places 
of refuge ? 

4. What does the Act say in regard to periodical inspection on 

behalf of the ■workmen, and timbering of working faces ? 

6, What doee the Act say with reference to the employment of 

inexperienced men underground ? 

Machinery. 
ti. How do you aeoertaJD the eff Mtive and indicated horse-power 
of an engine ? 

7. Given 30 lb. pressure of steam per square inch, what a'iie 

engine^— size of cylinders, stroke, revolutions per minutet 
siM of drum and rope— would you require to raise 1,500 
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tonj9 of coal from a, depth of 400 yards, working 9 houra 
per d ay ? Wh at QU m ber, a ize, and c one truction of b o : l&ti are 
required for the above engine, and what sizo pipes are 
required to convey the ateam to the engine from the 
boiler^ and what prcieauro of ste-am ? 

a. What size pumps and engine are required to raisp 20,000 
gaUons of water per hour from ft depth of 400 yards ? 

9r Describe and akpt<;h the aurface condenfier and the jet con- 
denser. 

10. What size hauling engine, length of stroke, rope, fee, would 

you require to draw H50 tflns from a distance of 1,500 
yards, rising I in 13, in 8 J hours, with efiteetive pressure 
of steam of 30 tb. ? Give the horw-power of the engine. 

Arithmetic, 

11. 20 acres, 3 roods, 25 [ioha at £5 7s. 6Jd. per acre. 

12. One cwt. is bought at £7 ; for what must it be sold per ft. 

in order to gain 10 per cent, > 

13. If 5 men and 7 boys cut 125 tons of coal in 15 days, how long 

will it talie 10 men and 3 boys to cut 75 tons (three boys 
hemg equal to one man) ? 

14. There are 360 bricks in a cubic yard in a pit which ia 16 feet 

in diameter, I foot thick of walling, 60 yards deep } 
how many bricka are required ? 
13. A ladder 46 feet long reaches from the road to a window 
26 feet high, then it is turned against the other aide of 
the street and reaches a height of 35 feet ; what ia the 
width of the street '' 

Ventilation. 

16. An ftir-waj ia 16 feet 4 incht?, what is its area ? With tho 

velocity of 13 feet per second, what quantity is pasaing 
per minute ? — 

(a) How would you measure the quantity ? 

(&) How long would you take to mofiaure it ? 

(r.) How would you enter it on your note-book t 

17. A fan paasea 18,000 cubic feet per minute. Sketch out a 

plan divided into five splits (or districts) showing 
separation doors, air-crossings, intakes, and returns. 

18. Deacribe and sketoh the Davy, Clanny, and Stephenaott 

safety-lamps, and esplain under what conditions each 
bet^omes unsafe in an inflammable mistmre. 

19. 60,000 feet of air pass through a pit 16^ feet diamoter, 

with 1 incii of water-gauge. What is its velocity ikt 
second ? What ia the horse-power of ventilation ? 
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20. Describe the best fan known to you, give its size, and explain 

its principle of action. 

21. What are the chief gases met with in coal mines ? Where 

are they found, and how are they detected, and when do 
they become dangerous ? 

Working of Mines. 

22. A pit is sunk 600 yards to a 6 feet seam, dipping 1 in 18. 

State how you would open out and arrange the haulage 
roads at the bottom. Give sketch. 

23. Describe and sketch where the rails are taken along the face, 

and at right angles to the face ; and imder what conditions 
would you adopt each ? 

24. What would guide you in determining the distance in walling 

a sinking pit ? Describe with sketch the process of 
walling. 

25. Describe the diflferent modes of working coal in South 

Wales. Under what conditions would you adopt each 
mode, and what advantages has each system ? 

Oeology. 

26. Name and sketch the most characteristic fossils in and near 

the coal seams of this coal-field. 

27. Define and sketch the following terms : — Symmetrical, 

unconformable, overlap, and cleavage. 

28. Sketch a map of the South Wales coal-field. Name the 

principal faults, their approximate downthrow and 
direction. 

29. Name the strata you would expect to meet in sinking a pit 

500 yards deep in your neighbourhood, or in the pit at 
which you are working. Give a vertical section. 

Surveying. 

30. What is meant by a survey — 

(a) With fast needle ; (6) With loose needle ? 
Describe fully. Under what conditions does the loose 
needle become unreliable ? 

31. In driving a main heading towards the west a fault 37 yards 

is met with, dipping 6 inches in the yard towards the west. 
What length of drivage would you require to gain the 
seam on the other side of the fault, and how far east 
would the mouth of the drift be from the coal on the inner 
side of the fault ? 

32. What is the variation of the magnetic needle for this year, 

and how would you allow for it in plotting, and why ? 
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What method would you adopt in Bnrveying a tai^ sreai 

and how would you proceed to check the accuracy ot 

eame T 
Why IB it neceusaty to ebow on plana the vertical as well h 

liie horizontal poeition, and how would you Snd it and 

show it on the plan ? 
3d. What does the Act say in reference to keeping surreyB and 

plans ? 



Cabdiff (1st Class), 1694. 
Geologif. 

L Give a description of the South Wales coal-field. Give a, 
sketch of the coal-field, and mark the faults with their 
direction. 

2. Name the strata and seams of coal in your diatrict, the 

dintance between each, and tlie distance from the surfaoQ. 

3. Place the following in thetr proper order : — Clarboniferoofl, 

Chalk, Old Red Sandstone, New Eed Sandstone, and 
the Laurentiaa, 

Mines Act. 

1. Duty of fireman as required by Special Rules. 

2. Duty of banksman and eogineman. 

Machinery. 

1 . Describe a winding engine with all itB parts, from the bottom 

p!ate to a 4^ inch circular rope on the drum. Also sketch 
the cylinder, piston, and connecting rod. 

2. How would you examine the rope of a. winding engine and 

the rope of a slant ? How would you determine whether 
it Tequired changing ? 

3. Describe what kind of engine you would erect to haul 660 

tons from a slant 450 yards long, dipping 1 in 2, with 
50 lb. prcsaiire of st*am, to work on swond motion, 

4. How would you Heal with a boiler if the water had gone 

dangerously low T 
H. (fl) What is a condensing engine "i 
{b) What is a non -condensing engine T 
(c) What is a compound engine 7 
Ventilation, 

1, How would you deal with two pits 400 yards deep full of gas, 

with a connection 200 yards from the surface ^ 

2. A lieeding S feet by 6 feet passes 5,000 cubic feet of air per 

minute. How much would a heading 10 feet by 6 feet 
pass per minute, both 1,600 yards long 1 
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3. A fan generates 60,000 cubic feet of air with a W.G. of h5, 

what is the H.P. in the air ? If the quantity is increased 
to 80,000, whnt would be the W.G. ? 

4. What gase« are met with in coal mines ? Where are they 

to bo foundf and how are they detected I What are th& 
results of their presence ? 

5. State the advantages and disadvantages of splitting the air. 

Where would you split it to get the best reaulte 1 

6. What safety lamp do you prefer ? Give a brief deecription 

of it. 

Modes of WorkiTiff. 

1. Describe the different methods of working coal in South 

Wales. Give the advantages and disadvantages of each. 
Where would you adopt them ? 

2. Describe and sketch the method you would adopt if you had 

two pits iOO yards deep with the coal runniag in a gradient 
of 1 in 12. Sketch a plati to get 1,000 tons of coai per 
day ; mark the place of the two hauling engines, coaL 
5 feet thick. 

3. Name the difierent explosives, and state what are the 

advantages and the diaadvautages of each. 

4. How would you sink through 60 yards of gravel ? 

[Other qticstiom n^)t given were set at this examinaiion.'] 



Sotjth-Wbstbrn District (Iht Class), 1902. 

ArUhmetic. 

I. For driving a drift 5 feet 10 inches by 4 feet 6 inches the 
men are paid lis. per lineal yard. What is the price per 
cubic foot ? 
Simplify the following expression and work out the answer :^ 
432964 (5628020 - 2319784) 

2 3 



2 



B 



106276 

Z, An area of coal 545 acres, 4 feet 9 J- inches thick, lying at 
an angle of 1 in 6 ; what is the sloping area, and what 
number of tons does it contain ? The specific gravity 
of coal being 1-20. 

i. The average wages of the workmen employed at a oolliery 
are fis. 8d. per day. The sliding scale gives two suecfissiv^ 
ttdvanc-es of 10 and 15 per cent. What are the wages aftr 
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eaeli advance ? If the sliding scale tli?n givus it redaction 
upon the latter figure of 25 per oent., what will tha 
average wage then be ? 
5. Work tmt tho u oat per ton of the following itsma of expendi- 
ture on a monthly oatput of 23,340 tons : — 





£ s. d. 


Getting 


. 3,312 l;i 1) 


Timbering 


. 5-ii 12 3 


H>iiitng« . . 


. 329 2 4 


Surface 


. 432 10 5 


Gtineral 


. 489 3 8 



Can you suggest any constant ligiire the use of which 
would i-educe the clerical worit in ohtttinitig tho results ? 
6. Extract thp cube root of M7/K)2,9ilS. 

7- A tramway is made aiTMS ft valley 010 yards long on an 
embankment 12 feet wide at the top and with sides elopin? 
1 in '2. WTiat number of cubic yards of material will 
the fmbankment contain if the vertical depths to the 
bottom of the valley at tlie different diat^noe.^ art) aa 
follows : — 

Distance. Depths. 

Yards, Ft. Ins, 

127 -... 15 « 

373 .... 20 

467 .... 12 B 

eio .... 2 iJ 

Surveying. 

1. Suppose the surface or the undcrgrotind workings were 

steop, would you make any allowance in the measure- 
ments, and how would you do it ? 

2. In the sketch (not reproduced) if D and U rupreaent the relative 

positions of two sbafta, which are only connected under- 
ground by means of galleries in the direction Da, ab, bo, 
cd, de, ef, fU, explain what method you would adopt 
to calculate (without plotting} from an underground 
anrvey made along the above galleriea from D to U, the 
direction of the line DU, and the distance between the 
two shafts. 

Explain how, when thia is done accurately, it is possibly 
to abolish the use of the magnetic needle for under- 
ground surveys. 

Z, What vi the present variation of the magnetio meridian t 
Does it alter, and what means would you adopt to find 

I the true north ? 
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4. Describe and sketch an ordinary miner's dial ; and describe 
fully how you would make an undsrground survey with 
the magnetic needle, and also with fast needle, and show 
your method of booking in each case. Describe also the 
instrument used for levelling, and tha method of making 
a levelling on the surface, and show your systam of 
booking. 

•5. Two shafts at the same surface level, 50!) yards apart, 
intersect the same seam of coal, one at 121 fathoms 4 feet 
10 inches, and the other at 160 fathoms. What length 
of cross-measure drift, rising J " of an inch per yard, 
would be required to intersect the seam to the dip of the 
. deepest shaft if deepened another 100 fathoms ? 

'6. Compsure the amounts of coal in a seam 4 feet 7 inches thick, 
meastued at right angles to the dip, under the following 
conditions : — 

(1) When the seam is flat. 

(2) „ rises 6 inches in the yard. 

(3) „ „ 10 „ „ 

(4) » „ 1" „ „ 

(5) .» ». 68 „ „ 

7." Plot the following survey without a scale or protractor 
(to show your knowledge of the proportionate bearings 
of angles and distances) : — 

Bearings. Distance in Links. 

N. 9° W. .... 450 

W. .... 750 

E. .... 200 

E. .... 260 

W. .... 300 

W. .... 700 

Oases and Ventilation. 

1. Derive the formula Pa = Ksv*, and explain why it expresses 
in general terms the conditions involved in ventilation 
calculations. 

'2. Describe the construction, principle of action, and use of 
the water-gauge, anemometer, thermometer, barometer, 
and steam-engine indicator. 

3. The average temperature of a downcast -shaft is 61 degrees 
Fahrenheit and the upcast shaft 122 degrees Fahrenheit ; 
the depths of the shafts are each 200 fathoms, the 
barometer averages 30 inches. What is the difference 
of pressure per square foot in the shafts ? 



N. 


81' 


S. 


6' 


S. 


75' 


s. 


35' 


s. 


75< 
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4. Under the following conditionB calculate the r*tio between 
the resistance of friction in the shafts and that in tha 
underground workings : — 

Two shafts both flOO yards deep connected with under- 
ground workings of a tot-al length of 10,(K)0 yards, but 
which for the purpos<?s of ventilation are divided into fiv» 
separate splits. 

Note. — For the purpose of this calculation it may be 
assumed that all the dhtLfts ajid galleries are of equal 
aj'ea aad shape. 

Sketch any set of workinge that would comply with 
the above conditions, 
6. In Question 4 show how the ratio would be altered if all tha 
air was passed round the whole of the underground 
workings without splitting. 

Compare the total pressures that would be required in 
the two rases for the antan total amount of air passed 
through the shafts. 

6. Do you consider ahot- firing dangerous on a roadway where 

targe quantities of air ar^ passing, and why t 

7. How do you calculate the useful effect of a ventilating fan I 

PractKol Miniitg and Geology, 

1. Describ? any means that may be adopted to Bupersede' 

ah ot- firing m mines. 

2. Bescribe, giving eke tehee, the varioua modes of working coal 

with which you are acquainted. Enumerate their relative 
advantages, and point out the principal difficulties met 
with Id any of the syst-ems, and give your suggestiouB as 
to how the general arrangement could be improved bo 
as to overcome them. 

3. State briefly what conditions you eonaider most favourable 

for— 

fn) Long wall work ; 

(6) Pillar and stall work. 

Give your leaaona for deciding in any particular caae 
that the coal seam ahouJd be worked by one of the above^ 
methods. 

4. Sketch a frame (or plank), clay^ brick, and a cast-iron dam. 

5. Describe the classiiicatton of the rocks compoeing the 

earth's crust, arranging them in periods, ayBtema, and 
groups. 

6. Give a vertical soction of the Monmouth, Forest of Dean, 

or Somerset coal-field, marking thereon the principni 
ooal 6eams and their approximate depths. 
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7. Deecribe ialiy how you would propose to lay out the works 
under the foJlowing conditions : — 

(a) Valuable coal seams havt^ been proved to exist 
under a, laign [irea, and, aa tJie most convenient sight tor 
tlie shafts, is at a d{jpth of 8lX> yards. 

(6) These seams have always baen found to be fiery* 
when previously worked. 

(f) Overlying the coal measures it i* eatimated that 
th.ere are about 300 yards of Trioaaic Rooka, which are. 
known to contain large quantities of water. 

(f/) Tho output of the pita is not to be less than 1,500* 
tong a day. 

In your answer atate clearly what machinery would be 
required for winding, pumping, ventilation, and any other 
purpoae, and aha make special mention of what precau- 
tions must bti taken for the safety of the workjuen. 

Ctjllieri/ Plant and Maekinerff. ^ \ 

Seven questions only to be attempted. 

1. Eiploin fuUy what preoautionj? yon conflidei" necesaary 

witli regard to the reguinr examination of winding roped,, 
having ^pwiJiI regard to th& safety of the men travelling 
in the shafts. 

Give your o)iii)ion as t<j tlif dtjsiritbility of ut^ing both 
detn<;iiing hooiis and safety eatches. Can you point 
ont any posKibli- dangers coniieeted with the use of the 
latter ? 

2. Enumerate the different uses of electricity in coal mining, 

especially In fiery nilnea. 

Compare ite advantages and disad vantages with thoae 
of comprissiscd air aa applied to underground haulage, 

3. Describe an electric plant with which you are familial-. 

4. What quantity of water would be discharged from a l|-inch 

bore -hole, 5 yarda long, under a head of water of 100 feet t 
fi. Deecribo the varioujj modes you are acquainted with for 
raiding water from the dip. 

6, Sketcli and describe giving measurements and description 

of material and littinga required of a LancashirB boiler, 
30 feet by 8 feet diameter, to work at a pressure of 80 lb. 
per square inch ; also give sizes of brickwork fluea and 
dfiscribe th : mi^thod of setting the boiler. 

7. What size and elatw of winding engine would you put down 

to wind 500 tons of coal per day of 10 hours (esciu'sive 
of time requin^d to raise and lower men and other material) 
from a depth of 250 fathomia, the working preaaure of 
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the boiiera Ix'ing iH) !b, to the inch ? State si-es and 
descriptioa of ropes and clxairis, drum and puiltys yoa 
would tise. and givt; tht> approJcimat* cost of the plnnt, 

8. Sketcli and duacribt^ fully a ventifatiiig fan (Guibal, or liny 

other you arc acquainted with), furnishing the principal 
dimensions. 

9. What size of plough steel winding rope should be Uijed for 

winding in a aliaft 2S0 yards deep, with a load ot 3 tona, 
and ttt the rate of 100 w-ititifi per hour? 
10. How do you. caloulate the duty or useful effect of a dttiam 
engine ? Give an esample. 



II 
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South -Western District (2nd Class), 1902. 
Ariihmffk. 
The sthaft puinps at a colliery raise 150 galloDB of water per 
minute. If the pttmps are stopped for repairs for 12 
hours, what storage room ia required for holding the 12 
horns' water ? Give the answer in cubic feet, 
2. For driving a roadway 6 feet 6 inches wide by 6 fwt 6 in<;bes 
high, J 3 ahilhngs per lineal yard is paid for labour. 
What is the labour cost per cubic foot 1 
3-' Extract the square root 514,089. 

4. The repairing of 220 yards in length of a main road in a 

mine is let to a workman at the following rates '.^ 

{a) A set of double timbers every 6 feet at Is. 
per st-t. 

{b} Cutting bottom at 5jd. per yard fonvard. 

ic) Widening sides at Is. 4^d. per sid^ forward. 

Work out the total ooat of the tepaifH at the abovie 
rates. 

5. Given that a cubic foot of watef weighs 62-4 lb., and that 

the specific gravity of coal is 1-264, what is the weight 
of a cubic foot of eoal ? 
During a shift of 8 hours a winding tagitie made 20 i\indj8 
per hour, and at each wind brought up 4 tramu- Each 
of tho trams contained 12 cwt. of coal except 16 trams, 
which contained rubbish only. What was the output 
of eoal from tho pit in the 8 houi?' shift ? 

7. If^l3-146 cubic feet of air weigh 1 lb., what would be th<3 
weight of air in a round chamber IS feet in diameter and 
12 feet high T 

VerUUation, 

\. Describe fully the beat method of producing ventilation for 
airculating large quaotities of air Qiidei]groimd. 
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Would jrou recommend a duplicate fan as a " stand by " at 

every colliery ventilated by a fan ? Give the reasons 

for your answer. 
What do you consider to h? the masiraum and minimum 

speeds at which air currents should travel in iutakea, 

rtsturna, and working i&cfs ? Give the reasons for your 

answer. 
What are the uees of spare dooi'S in a colUery, and where 

and how would you dx them ? 
Sketch a district in any colliery with which you are 

aeqi) minted, and mark the courses of the ventilating 

air currents, and the positiotx of sheets, doors, air erossings 

(if any), and regulators. 
U an air- way is to be 8 feet high, how wide should it be to 

pass 10,800 cubic feet of air per minute at a velocity 

of 300 feet per minute ? 
A water-gauge placed in a door reada 2^ inches. What is 

tlie ventilating preaaure ia pounds on one square foot 

of the door ? 
How would you ascertain the quantity of air per minute 

necesaary to ventilate a colliery ? 

Practical Mining. 

What are the obhgations of colliers with regard to the safety 

of their working places, and with referenct* lu the official 

esaminatiori of the working places ? ||||| 

In commencing to work a seam of coal what circumytances 

would guide you in deciding whether to adopt narrow 

or wide work ? 
Which would be the steeper part or parts of a self-acting 

inclint^ plane ? lihiHtrate your reply by a sketch. 
Do you consider it safe or otherwise to fire shots in a colUery 

in main roadways where large quantities of eold air paaa 

at a high velocity ? Give the reasons for your answer. 
, Describe ajid illustrate by sketches a system of working 

a seam of which you have an iutimate knowledge. 
If an exten3i%-e fire broke out in one district of & colhery, 

what steps ■would you take to deal with it ? 
. What is the chief cause of fatal aeoidents in collieries, and 

what are the best means of diminishing such accidents t 
. Give an example in which the working of a seam present* 

considerable difficulties in kt-eping the coal free from 

shale, stone, or rlirt, and explain the best meaiui of 

overcoming the difficulties. 
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SoTrrB-WEaTBBJi Distbjct (Ist Clahs), 190L 
A rithmeiic. 

1. The diameter of a L^reular shaft is 17 feet 6 mchea. A 

brattice is Sxed in the shaft as sho\t^ in t)ic sketch on 
plan, the brattice being 8 feet 9 inches w^ide in the clear, 
Wliat ifl the area of the aliaft inaide of tho biiittice ? 

2. The iireft of a dam exposed to water-prt'ssmm is 6-25 square 

feet- The centre nf the expostid area is 800 feet below 
the Burfaco of the water which it is keeping back. What 
IB the total water-presgure (in toni*) on the dam ? 

3. It is necessary to pump 300 gallonfl of water per minute 

frgm a shaft. The diameter of tho bucket or pltmger 
is 15 inches, and it« stroke 7} feet. How many atrokea 
per minute must the pump be drhcn — alliiwing 10 per 
cent, for loss ? 

4. What sum, invested with interest at the rate of 4^ per cent. 

per annum, would amount to i^hOlM) at the end of one 
year ? 

5. If & winding engine raiges 4,(>0fJ tons in nine days of nioe 

hours par day, how many tons will he raijsed in eleven 
days of eleven hours per day ? 

6. Reduoe 3-0818 to a vulgar fraction. 

Surueying, 

De'Aoribe the various modes with which yoa are acquainted 
of Borveying rainoa and of connecting the aurface and 
underground plaui^. 

Enumerate the advantages of having sections as well as 
plans of colliery workings. 

3. Work out the acreage of the plot of ground drawn below 

and give its value at £75 per acre. (S cetch not giv<;n.) 

4. How would you teat tiie adjustment for eollimation of a 

theodolite ? If found to be out of adjustment, how 
would you set it in order ? 

5. To indicate your idea of angles and distance, plot the 

following 3urv<?y without scale or protractor to a scale 
of two chains to an inch : — 

Btarings. Disfarun^ in Links. 

N, 0' W, . . , . 4fi0* 



1. 



2 



N. 


81° 


W. 


S. 


m° 


w. 


s. 


75' 


E. 


s. 


35*' 


W. 


s. 


75° 


w. 



*«<. 



6. What is the smallest Male allowed for colliery plans 7 
How often are the plans to he m&de up ? How would 
you guard against errors arising from magnetio variation T 

Gases and Ventilalion. 

1. What are the provieiona of the Coal Minea Regulation Acti 
1887, with regard to (o) locked safety -lainpa, (6) lamp 
atationa ? 
[ 2. What is thfS smaljeat quantity of flre-damp in air that can 
be detected with a bonneted Davy lamp ? DeaoribB 
how it ie to be detected. 

3. The total quantity of air passing in a mine ventilated by a 

fan 13 250,000 cubic feet per minute with a water-gauge 
of 2-8 inchea. What ia the horse -power of the engine 
driving the fan — the useful effect of the machine being 
58-5 per cent. ! 

4. If 20,000 cubic feet of air per minute pass through an air- 

way 50 square feet in area, what quantity will pass through 
if the area of the air- way is reduced to 3S square feet, 
the ventilating pressure remaining conatant T 

6. What would be the " drag " or water-gauge in inches when 

passing 6,000 cubic feet of air per minute through a tube 
S,000 feet in length and 24 inuhe? in diameter, the OO" 
efficient of friction being '0(X)4 ! 
Q. How many cubic feet of »ir per minute would you provide tor 
ventilating a colliery in which 400 men are employed 
and twenty horses — (o) Whon. the workings are non- 
fiery and naked lights are used ; (h) when the workingp 
are fiery and safety-Iftmps are used 't 

7. How many ounces of carbon are contained in a mixture 

of 40 ouneea of light carburetted hydrogen (CH,) and 
80 oujioes of carbon dioxide (CO,) ! 

Practical Mining and Qeotogif, 

1. What are the provisions of the OoaJ Mines Regulation Act, 

1887, with regard to — (a) Signals in shafts and under- 
ground ; {h) reporting fatal and non-fataj acoidente of 
all desoriptiona t 

2. Describe and JlJuatrate by aketehes the mode by whioh 

you would proceed to clear a fall of roof and to re* timber 
a main underground roadway where the roof and sides 
were very broken and wet. 

5. If the Workings on a seam of coal y feet in thickness 

approaohed an extensive waste containing water with 
a head of 60 yardfl, describe and show by gketchea how 
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^a wouM tap tbe water and make the OEC^eeaTy arrange- 
ments for its inflnw" not to exceed ihe capacity of the 

4. Describe the process of finking and walling a circular 
shaft 20 feet in diameter in the clean 500 yards deep, 
and of dealing with 10,0(10 gaUona of 'natcr per hour 
met with in rock at JtO yards of the depth. 

£. Describe the hfst apparatus with which jou are acquainted 
and the meanfi of using it for driving a hard heading 
where the use of explosives is not permitted, 

6. Sketch the boundariee of the South Wales, the Forest of 

Dean, or the Somerset coal -tie Id, and give an approximate 
vertical section of the principal seama. 

7. Show the geological order of succession of the following 

rock forraationfi, beginning at the top : — Arehiean, 
Cambrian, (!!arboniferous Limestone, Coal 5Ieaeure3, 
Devonian, Millstone Grit, Permian, Silurian, Trias, 
CfMiery Plant and Machinery. 

1. What are the provisions of the Coal Mines Regulation Act, 

1887, with regard to lowering and raising men ? 

2. Giv0 eketchL'fi of good designs of lifting and forcing ptunpa 

for use in shafts, 

3. For what purposes h.afi electricity been applied in collierieB I 

Give n detailed description of an electrical plant for 
colliery work with whicli you are familiar. 

4. Ebcplain the object of using extension piston rods in hod- 

zontal engines, and give your opinion as to how they 
answer in practict^ and as to the beat means of enabling 
them to Bwtisfy their purpose. 

5. Show by sketehea and explain the methods of fitting tubes 

in the front and back tube plates of a boiler of the 
locomoti^-e type. 

6. Give a hand -sketch o' the form o' rim of an ordinary pit- 

head pulley. State what radius of curve you would adopt 
for the bottom of the groove for carrying a rope of 
1^ inch diameter. 

7. What would lie the objection to the formation of a partial 

vacuum within a boiler when it ia being cooled down I 
How would you guard against its formation ? 



SOUTH' WESTBiusr DisTBtcT (IsT Class), 1899. 
Arithmetic. 
1. A building with gable cnd.^ is 45 feet long by 31 feet widet 
inside niensurementi^. It is 21 feet high to the fit^uare of 
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£avo3 and 31 feet to the ridge, and it cost £850. What 
was the cost of building per cubic foot of capacity ? 

2. How many gallons of water would fill a tank 57 feet by 35 

feet by 7 feet, and what would be the weight of the water 
in tons ? 

3. What is the pressure in pounds per square inch of a column 

o water 105 feet high ? 

4. What is ths total surface in square inches of a solid cylinder 

6 feet long, and 3 feet in diameter ? 
6. How many tons are there in an ficre of a seam of coal 6 feet 

thick, the specific gravity of the coal being 1-27 ? 
6. The average cost of sinking a shaft to a depth of 600 yards 

amounted to £15 per yard, but 22^ per cent, of the 

distance Eunk cost 40 per cent, more than the average. 

What was the cost per yard for sinking the remaining 

'7J per cent. ? 
Maximum marks, 120. 

Surveying, 

1. On a plan, the scale of which is six chains to an inch, how 

many acres would a square inch represent ? 

2. Explain th? process of levelling with a dumpy level. Show 

how a levelling book is kept, and explain how the levelling 
is plotted. 

3. Find the length in feet of an arc of 40 degrees 33 minutes, 

the radius being 11 fest 6 inches. 

4. What is the diameter in yards of a circular piece of ground 

having an area of one acre ? 
6. Two shafts are sunk from the surface 300 yards apart. 
Shaft No. 1 is 400 yards deep, and Shaft No. 2 is 350 
yards deep. The surface at the top of Shaft No. 2 is 
20 yards lower than at the top of sha't No. 1. It is 
necessary to drive a heading direct from he bottom of 
Shaft No. 1 to th - bottom of Shaft No. 2. What will 
be the length oF the heading and iU gradi?n'^ ? 
Max mum m rk , 10\ 

Oases and Ventilation. 

1. Define the expression " travelling roads " and " ventilating 

district " according to the Coal Mines Regulation Act, 
1887. 

2. A ventilating furnace produces 100,000 cubic feet of air per 

minute with a ventilating pressure of 7-6 pounds per 
square foot. AVhat is the e£Eective horse-power of the 
work done by the furnace ? 
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3. Wliat are the pbytaeal {■qpertiHi of th^ gitses oommonlr 

found in mm! mmes T 

4. Show how jou would TfrntilBU' the worfcinBS oa tlie ■ooo^ 

panjmg plan. [Pl&a not rtproduoed.] 
JS. How won^d roll ^tisfv ymuradf U»*t a Serj roHaerr ■ 
ftdequ »t*Jy reatdat'^l * 

6. How would Toq Tmtilate a shitft of 2Lt feet diamtta^ made 

the: walling which hfts to be funk T'lC* yards thronj^ 
h&td rock without oommiuiicatmg wiih any other shatt 
or woridng I 

7. The volume of air paniDg in an apra^t shaft 300 yaidi 

deep and 15 feet in diameter is 235.(W0 cubic feet per 
minute. What ii the water-gauge doe to the re^isTauoot 
in the shaft, the co-effieient of re«ij;tanoe being -0001 ? 
H&xiniiun ntarbe, 140. 

Prattical JfiaiHj oai Oalojg. 

]. What are the prorisiona of the Coal Mioei Be^lation Act, 
1887, with r^:stxl to — 

(a) Single Shafts: 
{b) Raising and lowering men ? 
I 2. What are the provistons of the Coal ilineis Regulation Act* 
1S87, under the General Rule, as to " Propping timber ! ** 

3. Give the names of some of the ammonium nitrate and cr 

some of the nitro-glvreiint' etplosit es found in the list o^ 
Permitted Eatploatves, and state which yna prefer to ok 
for driTing in hard ground and for getting eoftl. 

4. Sbetch and de»:ribe how you woold work an area of coal 

lying SOU yards to the dip of the pits in water-bearing 
fttrata dipping 3 inches to the yard, and state how and 
by what means you would bring the coal and ihe water 

I to the pit- bottom, 

6, Describe and illustrate by sketches the method of timbering 
you would adopt for sinking a roond shaft, 15 feet in 
diameteT, through disturbed coal mea^ureE wheire the 
ground is nearly dry and can be eaaily excavated by picks. 

6. Describe the principal characteristics of th? geological 

fonnations immediately below and above th? '* Carboni- 
ferous Svstetn-" 

7. To what causp are " wash oute " or a^as of baneQ groimd 

in coal seams to be attributed *! 

5. To what cJSUEse are "■ o%'erlap8 " in coal seams to bs attributed! 
)iun marks, 160, 
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Colliery Plant and Machinery. 

1. What are the provisions of the Coal Mines Regulation Aot, 

1887, under- 
General Rules aa to " Prevention of overwinding ;" 
General Rule as to " winding drums ;" and 
General Rule as to " steam boilers." 

2. Give a code of signals for — 

(a) A sinking pit ; 

(6) A winding pit (from one level). 

3. What should be the thickness of the shell plates of a steel 

boiler 8 feet in diameter to withstand a working pressure 
of 100 lb. per square inch taking 6 as a factor of safety ? 

4. Specify the type of engine, giving the cylinder dimensions 

and diameter of drum, which you would erect for sinking 
a pit 300 yards deep. State the weight of the load it 
would raise and what pressure of steam would be necessary 
for working the engine. 

6. State what you know about driving rock-drills by compressed 

air, and describe any rock-drilling plant of that class 
with which you are acquainted. 
6.^Give the diameter of a piunp working-barrel to lift in 10 
hours as much water as one of 10 inches in diameter 
would lift in 18 hours, the length of the stroke and the 
number of strokes per minute of both pumps being the 
same. 

7. The high-pressure cylinder of a compound engine is 19 

inches in diameter, and the piston rod is 3^ inches in 
diameter in the front and 3 inches in the back end. The 
piston speed is 420 feet per minute. Indicator diagrams 
show that the mean steam pressure is 42*9 lb. per square 
inch in the high pressure and 9-7 lb. per square 
inch in the low-pressure cylinders. Work out the horse- 
power developed in the high-pressure cylinder. 
Maximum marks, 140. 



South- Wbstebn District (2nd Class), 1899. 
Arithmetic. 

1. What would be the cost of a log of timber 35 feet long by 

18 inches square at Is. 6^. per cubic foob ? 

2. How many tons ara there in a pillar of coal 30 yards long 

by 20 yards wide by 5 feet thick — allowing 18J cwt. to 
each cubic yard ? 
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3. Two f olliere, working a.-} partners, tarn £2 lis. 6d, in a week 

for cutting coal and for sundry labour. What will their 
earnings amount to if their i»te of wsfcee is advanced 
3^1 per cen^.? 

4, Calculate to two places of decimals the circtiiiiference and 

area of a circle 7 feet in diameter. 
6. \\Tiat woald you pay a collier for 25 tons 3 cwt. of toal 
at 1b. 3Jd. per ton plus an advance of 25 per cent. ♦ 

6. In One district of b colliery 97 cogs and 43 pairs of timber 

were stood for a get of 1,500 tons of coal. Allowing 
twice a» much coal for each cog as to eaeh pair of tim.ber, 
how many tons of coal were worked for each cog and each 
pair of timber respectively ? 

7. What would be the labour cost for building a screen wall 

73 y^rds long, 23 feet high, G feet wide at the base and 
tapering upwards to 3 feet at the top, taking the labour 
rate at 3s. 9d. per cubic yard ■? 
Hfiximam marks, 140. 

VeTttihiion. 

1, \Vhat are the pro visions of the Coal Mines R<?gulation Act, 

I S87, under Genera) Rule 3, aa to ventilation T 

2, ^Vhnt are the provisions of the Coal Mines Regulation Act, 

lftS7, under Genera] Rule S3, as to atmospheric pressure 
and temperature ? 

3, What are the provisions of the Coa) Mines S^gulation Actv 

1887, with regard to measuring and recording air- 
currents ? 
4- SLow how you would course the currents of air for ventilating 
the headings, repre=ented in the followin ; sketch : — 
[Plan not reproiuced.l 

5, WTiat are the advantages and disadvantages of regii latere 

in min?s, and where would you fix them ? 

6. 'What size of air- way is required t« pass 2n,Ono cubic feet of 

air per minute at a velocity of 5^ feet per second 1 

7, (Jive thp names of 1 he dangerous gasee commonly met with 

in coal mines, and state what yon know of their com- 
posi ion. 

8. Esrplain the ases and advantages of spare air doors, and 

state where and in what positions you would fii them. 
Maximum marks, 160. 

Practicnl Mi King, 

I. Wha' are the provisions of the Coal Min^ Regulation Act, 

1S87, with r^^gard to a coal getter working alone * 
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2. What ard the provisions of the Coal Mines Regulation Act, 
1887, under General Rule 2, as to return air and fire ? 

r. What are the provisions of the Coal Mines Regulation Act, 
1887, under General Rule 8 as to naked lights ? 

4. What are the provisions of the Coal Mines Regulation Act, 

1887, with regard to ambulances ? 

5. Describe the shaft pumps in use at any colliery with which 

you are acquainted. 

6. Give a sketch descriptive of the way in which you would 

cut and set double timbers to resist top and side pressure. 

7. Explain what you consider to be the best means (having 

regard to safety and economy) of stowing or gobbing 
in fiery mines where sufficient rubbish is not always 
easily obtainable. 
S.^Describe in detail the system of working coal with which 
you are best acquainted, giving section of coal, nature 
of roof and bottom, and dip of strata. 
Maximum marks, 160. 



South- Western Distbict (1st Class), 1893. 
Arithmetic. 

1. [Simplify the following expression, and work out its value 
to two places of decimals : — 

/2467 X 32"^^43"l25 



^r■ 



145 

■2. A colliery produces per week 6,500 tons of large coal, and 
1,250 tons of small. The wages cost on the total output is 
3s. 4Jd. per ton. What is the cost per ton of the large 
coal, when it is debited with the entire wages expenditure, 
and credited with the value of the small coal at 2s. 10|d. 
per ton » 

"3. A contractor dehvers coal at pit bank at the rate of 4a. 3-85d. 
per ton. What rates should he be paid (a) at an advance 
of ISJ per cent., (6) at a reduction of 6f per cent, on 
the above rate ? 

4. An engine makes 35 revolutions per minute. The stroke is 
6 feet. Give the ratio between the travel of the piston 
and the movement of the crank pin for each revolution, 
and the total number of feet which the crank-pin moves 
in 1^ second. 

H. Jna. colliery where the faces or roads are driven 9 feet wide, 
and rectangular pillars, of 21 feet by 12 feet, are left for 
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CkM^ re 

1. DBMxAe the eWaiinl awi pfcjncal feopectin of ak. 
& IkeeezOe Iht cc ^UiMtww avl actkw «i ■ xhubob and 

iHipiiunnii OuegmK^MitK, waA ghre ■ ifcttrh ot tbe ajstm- 

ment. 

3. Woald the gradiutioB of the tnbe of a tbenwoieter bo 

^ectod by alteiii^ the eepeeitf of the boJb ! GiT« Uw 
reaeoQ for yoax UHim. 

4. Hie total Tsitilating preenie on aa mKlergToand door is 

390 Ib^ with a watftf-gangb of 2-6 mehe^. Gire the 
he^t and widtk of a door aatiKfyii^ these (^a(ldlttODS. 

fit What ateam-drjvien mecIiaiuciU ventilator trould joa 
etnpJoy for obtaining 15*3.000 cubic feet of air pef minute 
in a miae with a water-^augt of 1-75 inches at the Tieiiti- 
tator ? (b) What power would you expect the engme 
to indicate to produce the above result ? (c) What 
mnld be the efficiency of the Tentilating mechanism ?,^ 

$. Deecribe the compos itioD and properties of &e^amp. aitd 
ahoT what chemical change takes place when a mixture 
of fiTe-daoip and air is exploded. 

7. What is reqniT^d hr the Coal Mines RegulatioD Act aa to 
the ventilation of mines, and how could you aatas^ 
yotttself that the Act is complied urith in a coHieiy T 

6. What is the nse of air-erossingB, and how would ymi cotutnust 
one ? 
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Practical Mining. 

1. Describe the provisions of the Coal Mines Regalatioa Aoi 

with regard to the duties of managers and imder- 
managera. 

2. Draw £t section of the coal, floor, and roof of any seam 

worked in a. colliery you are acquainted with, and explaia 
the method of working the coal and of ventilating tha 
eollieiy. 
■ . Illustrate, bj' sketches, what you consider to be the most 
convenient and beat arrangement of bit-bottom roads and 
aidingB for a coQiery drawing 600 tons of coal in nine hours, 
from a depth of 450 yards. 

4. Some nnd(;rgiound workings are vety liable to take fire by 

apontaneous ignition. How is it explained T 

5. Where is the best place for placing the water-gauge for 

aBCertaining the ventilating pressure at fan drift T Give 
your reason, and illustrate your answer by a eketeh 
siiowinij the position of the water-gauge. 

6. la what way might underground hauling engines, diivea 

by eomprt>S3ed air, cause a danger of fire, and how is ths 
danger to be guarded against ? 

7. Deacrilie the precautions necesaary for driving an under- 

ground road to meet a point in o-d workings plotted front 
magnetic surveys 20 years ago. 

8. How would you conduct shot- firing in dry and duaty work- 

ings whore finvdamp sometimes occurs ? 

Collieri/ Plant and Machinery. 

1. A 30 H.P. Lancashire boiler, used at a colliery, baa to be 

eanefuUy f^xamined and then tested. Descrilw how you 
would make the examinatioti and test. 

2. Describe the action of the Cornish type of pumping engine. 

3. Draw a sketch showing a transverse section of a good 

design of pit -head pulley for carrying a wire rope of 3 J 
inches circumference, bearing a five -ton load. Th» 
sketch should not be less than 4 inches in length, and 
should be neatly finished. The candidate should specify 
below the sketch the material or materials of which tha 
pulley should be made, and the method of securing tha 
anns t<j the rim and the boss. 

4. It is necessary to transmit mechanical power from the 

surface of a oolUery down a abaft and into the workings 
by the agency of electricity, ao a& to obtain 10 H,P. 
effective, from a hauling engine underground. Explain 
how this ah OH Id be done, and enumerate the appliancea 
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neeesaary for the inatallatinn. State, alao, how much 
power you would provide at the surface to supply the 
10 H.P, eSective, at & total distance of 1,000 yards, 
iDcliidiDg the depth of the shaft. 

5. Explain how a etaam engine ia indicated. 

6. Give two examples to ahow the practical us^ftiiness of 

indicator diagrams. 



SOTJTH-WESTEaw DISTRICT (IST ClASS), 1892. 
Arithmetic, 



1, What is the product 



1785 X 7| ^ 46-75 



■ carried to 
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two places of decimals ? 
"2. If £25,119 will purchase 23^5 acrea of mineral property, 
what numher of acres, roods, and perches will £11,000 
purchase, and what would be the price per acre t 

3. If the average cost of emking a shaft 450 yards deep wiU be 

£23 per yard, and 25 per cent, of the strata being hard 
rock will cost 40 ptr cent, more than the average rate 
of £23, what will be the coet par yard for sinking the 
Temainiog 75 per cent. T 

4. The diameter of a pit after walling is 10 feet, the thickness 

of brink lining is 9 inehe^i. How many cubic yards of 
ground will have to be taken out in sinking tho pit to 
a depth of 60 yards ? 

5. A colliery produces 8,000 tons of large coal pet week, and 

2,000 tons of small, at a wages coat of 48. 6d. per ton on 
the total output of 10,000 tons ; what will he the cost per 
ton of the large coal, if it be debited by the entire wages 
eipenditure and credited with the value of the small 
coal at 4a. fld. per ton ? 

6. Divide -084035 by 34-3, and express the answer by a vulgar 

fraction. 

7. How many gallons of wat-cr will a pump of the following 

dimensions throw in 12 hours, allowing 10 per eent. for 
loss ? — Diameter of pump, 18 inches ; length of stroke, 
8 feet ; number of strokes per minute, 8. 

S. The surface of a solid cube has an area of 11,904 square 
inches. How many cubic feet does the solid contain ? 

9. How many feet mufit a ton be raised in one minute to give 
J 00 horse-power effective ? 
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Surveying, Mapping, and Oeohgy. 

10. Define the conditions under which you would make 
' theodolite and magnetic surveys respectively, and 

describe the modes of plotting. 

11. I)escribe how you would record an tmderground survey 

in a survey book. 

12. Describe the provisions of the Mines Regulation Act, 1887, 

with regard to the keeping of plans of the workings. 
I'd. The sides of a five-sided rectilineal figure ABCDE taken in 
order AB, BC, CD, DE, EA are 18, 24, 30, 24, and 18 
respectively. The angles ABC and AED are right angles j 
find the area in feet to two places of decimals. 

14. Find the acreage of a field which has two sides parallel and 

its other two sides equal to one another, the parallel sides 
being respectively 370 and 250 links, and the other sides 
100 links long. 

15. Give a sketch of a " fault " in a coal seam, illustrate the 

method usually adopted in measuring the amount of 
" throw," and in showing the fault on a colliery plan. 

16. By^means of instruments provided, plot on paper to a scale 

of 2 chains to an inch — 

N. 85 W., 666. 
N. 4115 W., 705. 
N. 21-30 W., 950. 
N. 44-45 E., 520. 
S. 69-30 E., 800. 
S. 12-45 E., 1605. 

17. The following are the several levels taken underground of 

a proposed inclined plane ; plot, by means of instruments 
provided, to any horizontal and vertical scale you choose, 
and work out the average inclination in inches per 
yard:— 



Back sight. 

10-85 

8-45 
1102 

8-52 

9-94 

8-0:3 
10-72 

8-56 

8-43 





Horizontal 


Fore sight. 


distance 




Links. 


1-85 


100 


1-17 


100 


3-65 


100 


•67 


100 


3-34 


100 


-89 


100 


3-50 


100 


2-55 


100 


1-35 


100 



190 



How TO Bsooia a Colxiesy Mas-^gsr. 



18. The hase of one trituiglfi is 50 ya.ids, aiid itd akitude 3 yarda ; 

the aiea of ftaother triangle is double the area of the fiiat 
triangle, and iba base 4 yards. Find its altitude. 
Gases and VeTUtlation. 

19. Describe the proviflions of the Coal Mine8 Rfgulation Act 

of 1887 with regard to ventUatioQ^ inspettioti, and 
working with locked Hafety- lamps. 

20. Name the priiieipaL gases met in coal mines, and give th? 

chemical symbol for and the specific graiiity of each gag. 

21. If the effective horee-power of a ventilating furnace eqnala 

7 lb. per stjuare foot, what is the quantity of air per 
minute ventilating the mine ? 

22. For a main intake or retum, would you prefei: one large 

air- way to two email ones whose joint aieae are the same 
a« the large one ? Give your reaeons fully. 

33. See accom}>an^'ing plan. Indicate thereon by arrowa and 
other aigna how you would ventilate the workings ahown 
on the plan, indicating sphts, air-crosaings, door- 
Btoppings, &c., proper for worldtig a fiery seam. [Plan 
not reprodt ced.J 

24, A ventilating fan running at 45 revojutioofi per minute 
produces a water-gauge of 1'75 inches, what will the 
water-gauge be if tJie fan speed is increased to 60 revolii- 
tion3 per minute ? 

26, Describe the construction of an undergiound ventilation 
furnace and its connection ^ith the upcast of a fiery 
coIli**ry. 

26. Show an aii-i^rassing most suitable in a fiery mine to stand 

the effects of an explosion. 

27. If 450 cubic feet of air at degreee Falir., and 30 inches 

barometer, weigh 39 758 6 lb., what will be the weight 
of a cubic foot at fiO degrees Fahr. and 100 degrees Fahr. 
respectively (the barometer remaining constant) I 

28. Describe the properties of carbonic oxide gas (CO) and 

circumfltancea under which it baa occurred in mines. 
Practical Mining. 

29. Describe the provisions in the Coal Mines Regulation Act 

of 1887 with regard to the duties of colliery manager. \ 

30. Illustrate, by sketches, neatly drawn, the various systems 

adopted in working the veins of coal you are beet acquain* 
ied witlu giving aeetions and full particulars. 
Si, State what gradienta with or against the load you would 
prefer for endless rope and main and tail rope haulagea, 
and give your reattons. 
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32. Sketch and describe what you consider to be the beat method 

of working to the riae a " fiety " iteam of coal 5 feet thick, 
with the following section of roof and floor : — 

Feet. 
Roof, strong cltfF . . . . . . 4 

Clod 
Ciod 
Floor, fire-clay 
Hard clifl 

33. State your reasons why you would (if it could be apphcd 

conveniently imdergi-oimd) use a stream engine for pumping 
or hauling in preference to comprfWttHJ air or eleftrieity. 

34. Having a pit 300 yurda detp, state size of pillars you. would 

leave to protect it ; state also the chief conBiderationa 
that would guide you to determine tbirt. 

35. DeiiurilK; and illuatmte by sketches and dimensions the way 

you would lay out roads at thi' bottom of the drawing 
shaft of a colliery when the quantity required to be drawn 
is (WX) tons per day of one shift. 

36. What are the provisions of the Coa.1 Mines Regulation Act 

of 1887 with itgard to the employment of skilled and 
unskilled labour underground ? State also the regula- 
tions afl to employment of youtbH and hoys under 16 
years of age. 

37. Describe the best plan of timbering ordinary roada with 

which you are acquainted, and sketch the " joggles " or 
"notchings" you would cut for ecsiating ''top" and 
" side " pressure : state also the cooditiona under which 
j^u would expect to find the greatest " heaving " or 
" pucking " of the bottom in roads and workinga. 

38. What are the conditions to be observed as ]n*eBcribed in 

the Coal Mines Rfsgulation Act of 1887 for shot -firing 
in " fiety " and " non-fiery " ramcis 'i 

Coiiieri/ Plant and Machinery, 

30. Give a sketch of a section of rail lauitable for aia engine plane 
underground ; show how you would fasten the joints, 
and give the approxinaate coat per yard of tht^ road, 
JncludiEig labour and materials- — weight of tram and load 
running on rails may be taken at 38 cwt, or 14 owl., at 
candidate's option. 

40. Sketch neatly side and end view of a colliery tram suitable to 
carry cither 30 cwt., 20 cwt., or 10 cwt. of coal through 
the workings of any seam you can mention, and till in 

' principal dimenaioaB. 



41. Give Bome ilJuatrative dfitttila of a abaft and the required 

fittings suitable for raising 81X) tons per ahift of eight 
hours. 

42. Describe some of the prinoipa] methods of transmitting 

power fnirri a rjiatant motor at the surface to machinery 
underground. 

43. It is requirpd to raise 300 galJona of water per minute from 

m minn 3()0 yards deep. Give a general idea of the plant 
you would adopt for the work. 

44. What wilJ ho. the house-power of a hauhn^jf engine tiftessary 

to haul 300 tons of coal in eight hours along u road 2,200 
yards long, rising 1 in 12, main and tail ajTitem ? 

45. State what measurfi* you consider ne(;e,s3ary for tiie proper 

supervision of steam boilers in use at uolijeries, 

46. The annexed indicator diagram shoivs the (w^tion of the steam 

in the cylinder of a non -condensing engine, What defects 
in th<: engine are discloeed by the diagram 1 [Diagram 
not reprodrttied.] 

47. Tlhistrate by a hand- sketch the two eccentrics, ecceutric 

rods, and slot-link reversing motion of a winding engine. 

48. Describe fully what arrangement of aignals you would adopt 

for -winding from two different levels or stages in a sJiaft, 
ftS occtiflion may require throughout the shift. 



South- Westekst District (2nd Class), 1892. 

A rUhmelict 

1. If a pillar of coal contains o tons 14 cwt, 2 qrg, 19 lb., what 

ia tht^ weight in poands ? 

2. How many gatlona are thciie in 7^ tons of water, taking the 

weight of 1 gfiilon at 10 lb. t 

3. If a drivagi' U 45 feet long, ftj feet high, and 8 feet wide, 

how many cubic feet of air will it contain ? 

4. If an " adit " or "heading " rises M\ feet in a total tength 

of \,'Aryl yntdB, what is tJie rise jj('r yard ? 
ii. If SIX men earned t'54 ISs. in eqwal shares, but had to dLdut^t 
a sum of £3 I5». 3d. for a tores used by them, what would 
be each man's share of the balance rejiiatning t 

6. A round pit 12 feet dtamet-fr, after being sunk to a depth of 

i'^\ fwt, J,^ accidentally filled with water; what is the 
qutmtity of water it contains, supposing 1 cubic ft»t 
equals Q,\ gallons T 

7. How many f:ubir yards of nmtprial.'i an- taken OHt in driving 

a level 4ft yaida long, 8 feet wide, and 5 feet high t 



8. Subtract £575 10s. Od. from £769 8s, 4d., and divide the 

remajudpr by 4, 
W. Multiply 656,359 by 378. 
l(t. If men are paid at the rate of is, 3d. per day, what would 

be the weekly wages of 65 men working 5^ days ea^h 

week t 

VentiI(Uion. 

11. How many air-wayis, 4 feet aquare each, would be requir^ 

to give as much area for air to travel in as one air -way 
12 feet square ? 

12. What quantity of atr per minute will pass through a shaft 

or circular air- way, 10 feet diamett^r, when the speed of 
aiT-ourrent is 5 feet per second ? 

13. Explain the uae of the water-gauge, and state where it should 

he fixed in order to ascertain the " drag " in the under- 
ground workinga. 

14. State what you know about the nature and properties of 

lire damp and black-damp. 

15. What class of BAfety-lamp do you consider the safi-st for uae 

by the miner ? Give your reasons. 

16. Sketch & small district of a colliery with which you are 

acquainted, aho^ving by arrows the plan of coursing the 

air from the " intake " round the face of the workingB* 

and back to the '* return." 
1". What is t^B circumfer^noe of a round shaft whose diameter 

is 17 feat 6 inches? 
18. The thermometer regiatcra 601 degrei'S, 57-9 degreea, S8-4 

degrees, 53-7 degree j, 58-6 degrees, 61-4 degrees, 69 

degrees Fahr., on seven days of the wei>k ; what ia the 

average temperature for the week ? 
IIK In a mixed light ming (i.e., where Iwkt-d lamps and naked 

lights are both used), state what htp the requiremeote. 

of the Mines Regiilfttion Act. 
20, What are the requireroents of the t'oal Mines Regulation 

Act ua to the ventilation of mines ? 



Practical Mining. 

21. What are the requirements of the foal Mines Regulation 
Act of 1887 with regard to the diitiea to be dimbarged 
S^by the nnder-manager of a colliery ? 

"22, Illustrate by sketches the best method of setting " props " 
or " chocks " or '* cogs " in a thin seam of coal worked 
long wall in steep measures. 
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S3L Deecnbc the mudu of working any seam of coal with which 

tva tK acquainted, and illustrate hy sketches the 

poBhioos vt main and liranch hradmga and ordinarj 

roachra^s or stalls. 
9L. Sketch an air -bridge for carrying a main retom over aa 

intake air- way, and t;xplain in writing how it shooed be 

dmMtracted. 
BL Wli*( pncaution would you tiik<; in approaching okl wgirk* 

iqgs likely to contain an accumuJatton of wter ? 
ML What are tite reguUtions of the Coal Xines Act with regard 

to manh^iles on underground incline and engine planes * 
27. What atp the provitooiiB of ihe Coat Mines B^gulatioa Act 

with ngud to the use of explosivee } 
ft, What docs the Coal Mines Reguiatioo Act reqniie is to 

** spngs * or " holing '" ptope ? 
■L What art the rcfjuirpment^ of the Coal Muies Re^ulatioci 

Act K to^ 

(■) Inpection or exaaiinatkHi of a mine whete two 
Atfts are empk>;ed t 

3L mat ■ tk ftdrantikge- of noticing the dunces of the 
at a coUif^ > 
n Mfr injuiHl or killed by hlb. State wkaijvn 
wed tb be the priaa^*! ca tt aea of wch acddert^ 
thejr may be prnvnted- 
nart In- pwd diacqiliDe in • coffief^? 



Sons-WiSTXBx DcsrmcT (l?T CtAssj^ 14921 



1. Tbd tfe «^HR> not of S;»14|»S to iWn- p^w ol 

» :t< SI 

Ibv MMj <«bk Int «f «»l(r «ji Ifa ^ h^l ; 
4. WaA K ■nhas, to One |Ww «l 4i«te«ki. i^ Mfe td m 



a 
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^<L A pillar of coal, 150 yards long by 44 jatds wide, has been 
completely worked out and sent to bank. The total 
weight of the coal ia found to be 12,430 tons, and its 
specific gravity I '25. What was the thickness of tho 
pillar T 

Surveying and Geology. 

7. Give a description of the ordinary miner's dial and of a 

theodolite. 

8. Give a description of the Dumpy level, and a how Jiow yon 

would record istaff readings and variations of levels in 
a book. 
^S. Make an ink sketch of a vernier, and explain its use and 
vahie when fitted to inBtrumenta. 

10. The sides, AB, BG, CD, DA, of a field meaaure 28, 45, flO, 

and 57 yards in length respeetiveiy. The angle ABO is 
91 right angle. Find the area of the field in square yaida 
to two places of decimals, 

11. Explain fully how you would keep up a eoUiery plan and use 
I**: it aa a cheek upon the quantity of coal raiaed. 

12. Uluatrate by sketches in ink the way in which ooal seamB 

are often " thrown " by faults and igneous dykes, and 
explain the common effect of auch faults and dykea upon 
the adjacent coal. 

13. Name the geological system of rocks from tne Oolitic to the 

Cambria a. 

14. Describe the chief characteristics of the Carboniferous 

system, and name the fossil remains you have seen in 
the coal measures. 

15. State what is the true position of the Carboniferous lime- 

stone in relation to the Coal Measures, and mention on 
exceptional case in England where a large area of Carboni- 
ferous Limestone is found in connection with the Coal 
Measures in a contrary order as to position. 

Surveying {PloHing). 

16. By means of instrumentB provided, plot the following surrey 

on paper to a scale of two chains to an inch : — 
^ t. BearingB. 

N. aO^" 45' E 1,110 links- 

8. 70^ 00' E 1,135 „ 

i S. 53° 15' W 1,610 „ 

N. 41" 00' W 540 .. 



IT. Show how you work oat the_ following levels taken ofiE » 

fleld'book ;— 
Back Sight. Fore Sight. fii&e. Fa]]. Reduced Levela. 



U-95 


9T7 


9-77 


4-88 


488 


1-94 


1-94 


4-08 


12^ 


505 


s-m 


a-72 


5-72 


1-93 


1-92 


2*73 



Cktses and VmUikih'on. 



18 



19 



23 



Enumerate? tbe noxious gases found in coUieriea, and etate 

the compoaition of each. 
In what waj-3 may danger arise from coal-dust in collieries I 

DeBcrilw the means now omplojed for counteracting the 

danger. 

20, Describe fully the provisions of the Coal Mines Regulation 

Act of 1887 with regard to ventilation, inspection and 
working with locked safety-larape. 

21, What are the conditions and preeautione under which shot 

filing may be permitted in a fiery mine ? 

22, Define the term " ventilating district,*' referrDd to in the 

Coal Mines Regulation Act of 1887, and illustrate your 
answer by a diagram in ink. 
Explain the advantages of splitting the air in ventilating 
coUieries, and state what would guide you in deciding 
where the mala current should be divided and joined to 
derive the greatest advantage. 

24. Give a description, with ink sketches,, of the safety-lamp 

yon are best acquainted with. 

25. The temperature^} of the air in the downcast and upcast 

shafts of a colliery are 4(^ degrees Fahr. and 70 degrees 
Fahr. respectively. What u the voluuie of air in th« 
upcast which amounts to the same in weight as one cubio 
foot in the downcast ? 
2fl. If 100 eubic inches of air weigh 31 grains troy, under a 
bai-ometric pressure of 30 inches, what will 100 cubio 
inches we'gh iit a higher altitude where the barometer 
stands at 26 inchea i^ithout any change of temperature t 

Practical Mining. 
27. Describe the provisions of the Coal Mines Regulation Aot 
of 1SS7 with regard to — 
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(a) Reporting iiwklente ; 
{b) Shaft signals ; 
(c) Manhotee^. 
28. Give a tleacription nf the coal, floor, and roof of a seaoi 
you are well acquainted with, and describe fully the 
method of working it, and the advantage of the method 
as com par d with any ait-ernative method. 
39. Make a sketch m ink. illu,strating your answer to No. 2 
question, giving distances between the roads. 

30. Referring to Nos. 2 and 3 questions, g've, under the several 

heads of a coat-sheet, the approximate eoet of production 
per ton of coal raised. 

31. Make sketches in ink of the timbering you would adopt for 

sinking a pit of 15 feet diameter through loose groundf 
and give an wtiinatt' of the cost of the prepared timbering 
for each yard of sinking. 

32. Name any " high explosive " with the use of which you 

have had experience. Explain how it is used, and what 
advantages are claimed for it. 

33. Make sketches in ink of a colliery tram, tub, or corf, giving 

its principal dimensions, ita weight and cost, and stat0 
the weight of coal it ie designed to carry. 

34. If you require a very accurate measurement of the air 

pasaing through ati underground roadway, what plan, 
would you adopt for arriving at the mean velocity of 
the current ? 

35. What are the various causes of accident by falls of roof in 

stalla or working faces ? 

Colliery Plant and Machinery. 

36. State what materials you would consider suitable for 

foundatiom or loadings for a large winding engine, and 
give an estimate of the cmt per cubic yard of foundatiooa 
constructed of such materials, eitkee under ordinary 
conditions, or in the raae of any work you have been 
connected with. 

37. Compare the relative merits of the Gomish and Lancashire 

types of a tea 111 boilers. 

38. Give a full iLst of the mountings and fittings you would 

specify for a fir^t-class Lancashire boiler to work, at a 
presftTire of 7*> lb. per square inch. 

39. If you had to net the eccentric and slide valve of an ordinary 

pngine in their right positions, explain how you would 
do it. 

40. Make an ink sketch of an equiUbrium or doable -beat valve. 
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41- A fan engine works at the rate of 8 J revolutions per minute. 

The cylinder is IS inches diameter. The stroke is 30 

incbee. The me»n Bteam pressure on the piston is 40 Eb. 

per Nqiuie inch. Work ont the theo^eti(^al hoiBe<powvr 

of this single-cylindfT engine. 
4iL Sketch in ink a good form of foot valve far a pump^ ami 

explain h» lue, 

43. If you bod to provide an engine to pump 8^000 galloiiB of 

u-Htflr per hour up a vertieal abaift which was 150 yarda 
deep, what horse-power would you think it neee^aiy 
for the engine to be capable of developing in regular work ? 

44. What are the iid vantages aud disadvant^geA of employing 

compressed air on a iarge scale as a meaoB of obtaining 
power in mines T 

45. Describe and give ink sketches of a good pit cage, and 

explain how the bridle chains ate arranged and connected^ 

J, ..^ 

South- Westebn District (2hi> Class), 1893. 

Aritbmietk, 

[ 1. Kow mu(;h are the total earnings of five men and the sbaze 
of each under the following circumstanceg : — 
lat man, 4 days at 4». Qd. per day. 
2iid „ oj „ 5s. 1M. „ 
3rd „ 6 „ 45. 3d. „ 
4th „ 2t „ 4^. 21. „ 
5th „ ^ „ 33. lid. 

2. The amount of wages required to pay a company of mineis 

at the atandard rate is £15 10s. How much, will be 
required to pay them after an advance of 27J per cent. 
upon the standard ! 

3. If a man get4 £2 4s. for getting and dHLng 24 tons of coal, 

and pays ont 5d. per ton for filling, how mnoh per toa 
does he receive for getting ? 

4. How many 9 -feet lengths of rails are Tequired to lay a tram- 

way 270 yards long ? 
fi. A tank in 3 feet square by 3 feet deep. How many lb, of 
water wUl it contain ? 

Oases and Ventiltitian. 

6. What are the moat dangerous gaaea met with in coUieriea t 
Why aro they dangerous ? Which have you had most 
experience with ? 

7. Explain your views as to what effect a, heavy fall of the 
barometer has upon the condition of a mine. 
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8. How would you measure the velocity of an air current in 

an air course ? 

9. What would you do to examine a working place in which 

you expect to find carbonic acid gas ? 

10. What size air-way would be required to pass 10,000 cubic 

feet of air per minute at a velocity of 4 feet per second ? 
Practical Mining. 

11. What are the responsibihties and duties of an under- 

manager in the absence of the manager ? 

12. What are the requirements of the Act as to ventilation ? 

13. What steps should an under-manager take regarding a 

collier who neglects to sprag his coal ? 

14. What methods should be attended to in order to secure 

safety in a sinking shaft ? 
16. How would you deal with shots which have missed fire ? 

16. Describe the methods and precautions you would adopt to 

drive a road through a heavy fall of roof. 

17. Under what circumstances are cogs useful undergroimd ? 

18. What signs are there in the face of coal when approaching 

old workings or goaves ? 

19. How would you erect safety doors or reserve doors for 

immediate use in case of an explosion ? 

20. If a collier has been badly injured internally but not killed, 

what method would you use to ensure the best means 
to save the life of that person ? 



Manchester (1st Class), 1902. 
Arithmetic. 

1. Work out, by fractions, the cubical contents of a coal tub» 

2 feet 6 inches long, 2 feet 8 inches wide, and 2 feet 4 
inches deep. 

2. In a system of working, roads are driven every 6 yards 

apart, 8 feet wide ; cnt-throughs are driven every 24 
yards, 8 feet wide. What a-e the percentages of coal 
got and left ? 

3. A colliery reservoir is 340 yards long, and 125 yards wide, 

as measured on the surface. It is 9 feet deep at one 
end and 10 feet deep at the other end. The slope of the 
sides is one to one, taking the average width. How 
many gallons of water will it contain when it is full ? 
Coal Mines Regulation Acts. 
1. State the General Rule and Special Rules of this district 
for timbering. 
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2. M'hat are the pitt^'^isiona of the Acta 1887 and 183(1 n^apecting 

the use of safety-Jamps t Say how thesv are amplified, 
by the new Special RuIcb of May 28, 1Q02. 

3. A tunnel, whieli ia used as u haulage road and also for 

the main return air -way, and which is dry and dusty, 
reqnirea to be enlarged. When ahouid the shots be 
fired ? Give in your own nords the rules applying here. 
What explosive Would you use, and why ? fijii 

4. What are the restrictions ae to the employment underground 

and on the surface of boys under the Coal Mines Regula- 
lion Acta, 18S7 and ISBfl ? 

5. What are the reccuirementa of the Acts 1887 and 1896 

regarding the opening up and the abandonment of 
mines ? 

6. State fully what the Coal Mince Regulation Acts and the 

El pec i a] Rules say about inspections by workmen, and 
also state briefly the rules specially applying to a collier 
in hia working place. 

Practical Mechanics.''' 

1. DcEoribe the action of Huid's and GiUott and Copley's coal- 
cutters, and explain what are the moHt favourable and 
unfavourable conditions of a mine for working the aamc. 

3, Calculate the size of a pair of winding engines, and give 
dimonBiona of drum, ropes, pulleys, &c-, suitable for 
raising 1,200 tons of coal per day frooi a depth of 450 
yards. Time occupied in winding, eight hours. Steam 
pressure at boiler, 80 lb. 

3. Yo« have a double acting pump, 6^ inch piston, 4 feet 6 

inches stroke, working fourteen strokes per minute. 
Depth 250 yards to bottom of shaft. How many gallons 
of water will be pumped per minute ! What will be 
the engine power recj aired, taking useful effect at 60 per 
cont., and what tliicknCHS wiL the rising main (cast iron) 
be at shaft bottom if it is 9i inches diameter f 

4. State the principal objects to be aimed at in setting steam. 

boilers. Show by sketch, giv-ing dimensions and he 
arrangement of flues, for a Lancashire boiler 30 feet long 
and 8 feet diametei'. Also show by sketeh how you would 
connect a range of boilers to the main a team pipes. 

5. Describe an arrangement of eiectrie abaft signals, giving 

any special precautions you would take in fitting up the 
same. Also eiplsin the terms, insulators and conductors, 
Name some, with their "relative rt»aistance," 
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Practical Working. 

1. What are the methods usually adopted to preserve tubbing 

in upcast shafts ? Also give the rule for finding the 
^ _thickne8s of metal tubbing. 

2. A downcast pit, where 800 tons per day are wound from 

a seam of coal dipping 1 in 3, is 350 yards ; it is required 
to sink the pit another 100 yards. Describe how you 
would proceed so as not to interfere with the coal winding 
operations and sinking to be carried on during the whole 
twenty-four hours. 

3. In sinking a 16 feet circular shaft, the New Red Sandstone 

is met with at 50 yards deep, with a large feeder of water 
which eventually reaches 160,000 gallons per hour. The 
water-bearing strata are passed through at 150 yards 
deep. Describe shortly, with sketches, how you would 
proceed with the sinking, ventilating, securing of shaft, 
and deal with the water. 

4. Mention briefly the method you would adopt tosecur ^ accuracy 

when plotting workings on the plan of a mine on which 
are shown workings closed twenty years previously. 

5. What is the area of a block of coal 324 yards by 150 yards, 

and what is the cubical contents if the seam is 2 feet 3 
inches thick, exclusive of dirt ; and how many tons will 
it produce at a specific gravity of 1-25, allowing 5 per 
cent, for waste, &c. ? 

6. The full dip (1 in ^) of a mine has a bearing of 27 J S.W. 

What is the bearing of a road rising 1 in 12 ? 

Mine Oases, Lighting, and VentUation. 
1. Describe the following instruments and their respective 

uses in a mine : — Barometer, hygrometer, anemometer, 

and water-gauge. 
•2. What are the principal gases met with in miaes ? What are 

their effects on safety-lamps, life, and general working in 

a colliery, and state the result of the various mixtures 

with air. 
'3. Sketch, with dimensions, and describe fully one of the 

following fans : — (o) Capell, (6) Waddle, (c) Walker. 

If you doubled the speed of the fan, what effect would 

ihia have on the quantity of air passing in a min3 and 

on your coal consumption ? 
4. Describe and show a sketch of the Clowes hydrogen gas 

detector, and any other lamp you are acquainted with ; 

and state what is the smallest amount of gas that can 

be detected by each ? 
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& Show how TOD wooki vmtiUte the ^m kiaff en die i 

plan, baling diwr regard to the icqiunaBenlB far 

sad working of the mine witli i^ud to the 

at the Co*l ilGaa Rfgnlitkn Acts. fPlaA noc repmlnBcd}. 

Onl exammatjcxi, 30; totftl utunber ol uui^ ^B2; tao- 

tilinb of the total number of mmzba ate leqnjmi fcr a pHB, 188L 



Kaxcebsteb {2sd Class'. ISOS. 

1. How many tons of ooal are tbete in 4 block of coal msaBOiiiis 
5 yindi 2 feet 7 inches in length, 3 jazds I foot 11 inehfla 
IB bmdtii^ and 3 feet 9 inches thick. ^the s:peoific gzsTitx 
being 1-27 7 

2L What would be the cost of supporting a read 500 jbtiIb 
long with itoa bars 9 feet tong, set at the rate of three 
in two yafdB, and weighing 22 lb. per yard, csoeting ^ 
per ton ? 

3. An equal number of tobe fnajo two mines we raised at 
one ghaft. In mine A the arerag? dirt picked oat of 
e&ch tub is 144 lb., in mine 6 16| tb., and the weight 
contained in each tub, including eoal and dirt, is 3} cwt. 
What is the net weight ot coal from each mine raised in 
nine honn if »b: tubs are wound and decked in one 
minute and fire seconds ? 

Coal Mines Rfgulation Acts. 

1. State the number of book« and regintet^ tbnt have to be 

kept in accordaace with the Coal Mines Regulalion Acts. 

2. What are the duties under the New Special Rules as to 

timbering for the following persona : — The manager, 
the tireman, and the miner ? 

3. What precautioni< must be taken before and after firing & 

shot in a sinking pit ? 

4. State the object of the Special Rules. What is the coFurae- 

to be taken in making the e*me t 

5. State the requirements of the Coal Mines Regulation Acta 

with regard to boilera. 

Pntitical Working. 
J. State your opinion which is the best method of working^ 

a thick mine or a thin mine, and why. 
2. In a sinking pit, how would jo:i be guided where to lay 
a walling ring ? What precautions would you take when 
linking below, and also when the walling from the length 
below had to be joined up to the ring above T Give 
' sketch to illustrate your anawera. 
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3. Ton have a seam as under : — 




Rock (strong) 


rt. Id. 


Wet and broken metal 


2 


Good coal 


18 


Dirt 


1 3 


Good coal 


2 4 



Show bj' aket'ches, with dunensiona, how you wouM 
work it. The mine dipa 1 m 4| to the south -weiat. 

4. If a fault in met with iu driving a level which thrown all th* 
coal out, what wouM guide you a^ to whether it was an 
upthrow or downthrow ? If uncertain, how would you 
proceed ? 

6. Describe and ahow by sketches how you would dx metaj 
tubbing and a water ring in a. sinking pit 16 feet diameter 

Mine Gases, Lighting, and VfTitilation, 

1. How many square feet of rubbing surface are there in & 

circular shaft 18 feet in diameter and 250 fathoms deep T 

2. Wtat arrangement would you make at the pit top of aa 

upcajjt shaft where you are winding coal ventilated by 
a fan (exhausting) 'i 

3. Describe fully, with sketches, the barometer. If th» 

atmosphere were of equal density, what height would 
it reach under ordinary conditions T 

4. What are the principal ga^ee met with in mines, and what 

is their effect on safety- lamps, life, and general working 
of a colliery ? 
&. Show how you would ventilate the workings on the annexed 
plan, having due regard for haulage, and the working 
of the mine with regard to the rcfitrictions of the Coal 
Mines Regulation Act? [Plan not leprodiced]. 

Oral examination, 30 ; total marks, 201 ; two-thirda- 
of the total number of marks are required for a pass, 134. 



MAiTcmaTxs. (1st Ce^ass), 1901. 

Arithmetic. 

1. How many cubic feet of rock will liave to be extracted 

from a tunnel 100 yards long to make room for a eircular 
arch 6 feet diameter inside, the brickwork being 15 
inches thick ? 

2. What is the square root of 468-644 correct to three place* 

of decimals ? 

3. What will be (he length of the bide of a square field, in 

yards, to two places of decimals containing 20 acraa- 
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2 roods 2 poles and 20 equate yEirds ? If a seam gf coal 

3 feefc 6 inohes thick underlay the field, how many tons 
of ooal would thero be in [t, the specific gravity of the 
coal being 1-25 ? 

Cool Mines Ads, Special Rules, ami the Exploaii}e3 Otdst. 

1. Quote General Rules \, 2, and 3 lUi to veutilatiun. State if 
General Rule 1 would be affected by holidays and Sundays, 
and when there was no one in the mine. 

H. \Vhat are the principal rules colliers have to obaorve imdet 
the Ctial Mines Regulation Ants, and the Special Rules 
in regard to the timbering of their working places ? 

3- Quote in your own words the general principle of the 
Explosives in Coal Mines Order, of October 1st, 1901, 
What, if any, difference ia there from the one issued on 
September 24th, 1900 ? 

4. State the General and Special Rules to be observed with 
f regai-d to boilers, their fittings, and attendant. 

5. What are the inspections required to be made by a fireman. 

before and during each shift ? Give your opinion of 

tho diflferoncc between the 1887 and 18% Atita with 
i-cgard to eueh inepoctions. 

6. State fully the reqnirementB of the Aet as to the books 

and regiatera to be kept at the mine, and those persona 
who specially have to be appointed in writing. 

Practical Mechanics. 

1. What aize liauling engines would bo required to haul 100 

tons of coal per hour, by direct haulage, up an incline 
1,(XK) yards long, rising 1 in 6, effective ateam pressure 
being 50 lb. per square inch ? AsBumo your own 
dimensioos of tubii, ropee, &c. 

2. To what UBea is electricity apphed in a coal mine ? Describe 

shortly the construction of an electricaUy-driven pumpt 
and also of hauling machine. 

3. A three-throw double-acting piston pump, diameter of 

working barrel being 7 inches and length of stroke 2 feet 
tj inches running 9 revolutions }ier minute, is used to 
raise water fiom dip workings a \'ertical height of 125 
yards, the dip of the mine being 1 in 5: the feeder iB 
pumped in eight hours, what la thu feeder per minute ? 
What will bi' the horae-power required to do the work T 
What'^fittinga, other than thoao rcciuii-ed by the Coal Mines 
Regulation Acta, do you consider ni*c!esaaTy for a 30 feet 
Lancashire boiler ? In fixing a Lancashire boiler, would 
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you set it level or not ? In letting off a boiler, what 
special precautions would you take ? 
5. In laying down an electrical plant, what special precautions 
are to be taken so as to provide for the greatest eflfioiency, 
and also safety ? What are the names of the four elec- 
trical units (or terms) in common use, and explain their 
meaning ? What do you consider a commercial and safe 
voltage to use for power ? 

Practical Working. 

1. Describe by sketch an elevation and cross section of a cast 

iron tubbing, and state the method of fixing the same, 
and laying a metal crib in a shaft. Give the rule for 
finding the thickness. 

2. Describe, with sketches, how you would proceed to enlarge 

a downcast shaft, 200 yards deep, from 8 feet diameter 
to 12 feet diameter, so as not to interfere with the coal 
winding in the daytime, and assuming there is no quick* 
sand to deal with. 

3. In a pit 90 yards deep, in which 18 inches pump trees are 

continuous from the bottom to the top, made of cast iron, 
and in 9 feet lengths, one of the bottom lengths burst, 
exposing a rent 2 feet long ; how would you repair it 
temporarily, and how would you proceed to replace it 
with a new one, if your capstan engine was not strong 
enough to raise the weight ? 

4. Describe, with sketches, how you would proceed to clear 

away a heavy fall with a rotten roof, and the best form of 
timber settings to put in, supposing there was also side 
pressure. 

5. In a bore-hole at " A " coal is foimd at a depth of 50 yards ; 

30 degrees north-east and 500 yards away from ** A " 
another bore-hole, " B," finds the coal at 60 yards ; 
30 degrees south-east, and 500 yards from " B," the coal 
is 70 yards deep, at " C " ; required direction of water- 
level and direction and rate of full dip. 

6. The bearing of a roadway is north-east 30 degrees, what 

will be the bearing of a cross road going 48 degrees to 
the north of this ? 

Mine Gases, Lighting, and Ventilation. 

1. State in your own words the names and effects of the various 

gases generally found in coal mines. 

2. A downcast and upcast shaft are each 12 feet diameter, 

and 300 feet deep ; the temperature in the former is 60 
[ degrees Fahrenheit and in the latter 150 degrees Fahren- 
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belt. What would be the motive column in feet ? What 
would tht* water-gauge be at the bottom ? 

Explain tbe construction of the following lamps : — Pro- 
tector, Pieler, Hep pie white Gray, Maraaut, Mueseler. 
Say which you prefer, and why, 

40,000 cubic feet of air per niinut* are passing through aa 
air-way 10 feet by C fett, with a water-gauge of 0-75 
inches. What wiU be the water-gauge if the same 
quantity be passed through an air-way 5 feet by fi feet T 

Show how you would ventilat* the workings on the annexed 
plan, having due regard to the requireraents for haulage, 
and the working of the mine with regaid to the reetric- 
tions of the Coal Mines Regulation Acts. [Plan not 
I ©produce d]. 
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MiSCHESTEB (2SD OLASS), 1901. 

Arithmetic. 

1, The area of a block of coal is 5,760 sqvare yards, wliat is 
th*i area in acres, roods, percho, aad yards ? (Statute 
measure.) What weight of coal ia there in tho block, the 
Beam being 3 feet 3 inches thick, and weighing 18 ewt. 
to the cubie yard ? 

2. If a colher and his drawer get 4 tons of coal for which he ia 

paid 3s. 6id. per ton, and he pays his drasver 30 per oenfc. 
of what he receiv«I, how much will he have left for him- 
self 7 
If two pits are winding respe^itively. No. 1 pit, 1,273 tona 
10 cwt. per day, and No. 2 pit, 729 tons 10 cwt. per day^ 
the cost per ton at No. 3 pit being 4fl. IJd., and at No. 2 
pit (is. Id. per ton, what will be the average eost per ton, 
taking the two pita together If 

Coal Mines Acta, tS pedal E/tieii, antl the Explosives Order. 

L Stat* the provisions for persons working machinery under- 
ground and on the surface. Stitte the time children 
may be employed above and below ground per day and 
per week under the Coai Mines Regulation Acts. 

2, What are the duties of an iinder-manager aa described by 

the Genera! and Special Rules ? 

3. What arc the conditions now laid down with regard to shot- 

firing in mines, having m vicv the conditions as published 
in the Explosives in Coal iliues* Order of October 1st, 1901 ? 
i^ What are the General and Special Rules to be observed 
by sintf ra ? 
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5. In mines where safety-lamps are in use, what are the 
precautions to be observed by the workmen in regard 
to their use ? 

Practical Working. 

1. What system of coal working have you been accustomed to ? 

Describe same with sketches, and also the S3rstem of 
timbering. 

2. Describe the working of compound hauling engines, and 

explain their advantages and disadvantages over other 
engines. 

3. If you are working packs in a seam of coal 6 feet thick, 

with a strong roof, what is most essantial that the officials 
should pay particular attention to ? Give the reasons 
for your answer. 

4. State the conditions which may tend to bring about a boiler 

explosion. 

5. When withdrawing timber, what precautions would you 

take, (a) when loosening the timber, (6) when removing^ 
it from the fall ? What tools do you consider necessary 
for this work ? 

Mirie Oases, Lighting, and Ventilation. 

1. Which in your opinion is the best safety-lamp ? Describe 

it, with three others you are acquainted with. Give the 
reasons for your opinion. 

2. If the ventilating fan was damaged or the furnace put out 

by an explosion, and you found the returns full of fire- 
damp, what temporary means would you adopt to restore 
the ventilation ? 

3. In a mine giving off a large quantity of fire-damp, how 

would you ascertain if the mine was properly ventilated ? 

4. If 10,000 cubic feet of air are circulating through a mine,. 

and you want to increase it to 20,000 cubic feet, how 
much must the ventilating pressure be increased ? 

6. Show how you would ventilate the workings on the annexed 

plan, having due regard to requirements for haulage, and 
the working of the mine with regard to the restrictions 
of the Coal Mines Regulation Act. [Plan not reproduced]^ 



Manchester (1st Class), 1900. 
Arithmetic. 
A single-acting pump, 12 inches diameter and 2 feet stroke, 
works eight strokes per minute. How many gallons of 
water are pumped per minute ? One gallon = 277-274 
cubic inches. 
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2. li a tub holds 8 t?wt. of dry coals and 8 cwt. qr. 11 lb. of 

wet cohIb, what is the percentage of gain to the miner 
when the coals are wet ? ^Supposing he is pa.id 5d. tot 
each tub of standard neigh t, how much d(»* he- gain 
jjcr acore of twenty-one tults ? 

3. What will he the cost of laying a smgle tram road 500 yard* 

long with railfi 20 lb. tn thi' yiird ? The rails coat £9 5e. 
per ton, wleepera 3d. L-ach— laid every yard^ 3 cwt. of nebs 
at IGe. pel' cwt., and the men are paid S|d. pet lineal 
yard for laying. 

Coal J/jfiM Jets, Special i?«/e», aitd the Exflosiits Orrter. 

1. What are the provisions of the Coal Mines Regulation Act 

with regard to the inspections of mathincTy — (a) On 
the surface; (6) in shafts ; {r) underground ? 

2. What is the method of procedure in firing fthota in a sinking 

pit 1 What precautions niuat be taken before the sliots 
ue fired and after firing before Tiork ia resumed ! 

3. What is the principal point in which the Explosives in Coal 

limes Order of September 24, IWiO, differs from the 
former on« *! What is your view of its practical effect t 

4. State the requirements of the Coal Mines Regulation Act 

with respect to accidents met with in mines upon the 
following matters : — (IJ Reporting ; (2) inHpector's visit ; 
(3) attendance at inquests ; (4) inBpection of place 
where accident took plaoi^. 

5. StaU' shortly the duties of an under^manager as defined by 

the Act and the Special Rules of the district. 
0,* What Are the requirements of the General and Sp^i&l 
Rtilesi with r^ard to timbering, and the supply of the 
same ? 

Practkol Mfehanics* 

1. What is the hotse-pO'Wier of a steam engrue which is capabk^ 
of hauling a train of twelvt- tnbsof coal byasinglenjpe 
up nn incline t)00 yards loug with a dip of I in 4 in foar 
minuteii ? The tubs wneigh 4 cwt. and cany 7 cwt, of 
coftL Allowance must bf raatJe for the weight of the rope 
and all frirttoa. 

If a pair of engines geared 3 to t with a drtim >> feet 
diamett^'r are employetl to do this work, what will be lh«* 
diameter of the cylinders and length of the t^troke, th^ 
»tc»in pn-ssurr Wing *i<* lt>- per Miuarc inch at the boifcr* t 
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2. The safety valvo on a uteam boiler is 2^ inches diameter ; 

the lever is 30 inches long and 4 inches from the valve 
to the fulci-um. If the -n'eight on the end of the levet 
ii 45 It. and neglecting the weight, of the le\-er, what 
will be the Hteam presauie per squnn.^ inch when the 
valve 18 on the point of Ijlowjng off ? 

3. In a iihaft 300 yanln deep there ia a column of caat iron 

pipes 12 inches dia meter connected tu an underground 
pump. What is the total weight of water contained in 
the pipfB, what is the bursting prcsKure jMir square inch 
upon the lowest pipts nnd what thickness will it require 
to be T 

4. liMiat is the approximate difference in the percentage of 

duty given out at the jnotor or driven engin*;' between 
compressed air and electricity, supposing each to b© 
modem and well- designed plants 'I Tlje horse-power 
of the steam generating engines being the same in each 
caa^. Give details of the dilTerent items of loss. 

Practical WorJeing, 

1, Having regard to the great number of accidents from falls 

of roof and aides whieh happen in the working faces in 
ccMil mine^, what, in your opinion, are the procautions 
necessary to i-edutc thu number of these accidents I 
Give full detail^. 

2, \Vhat should be the proportion between the working load 

and the breaking strain of a steel wire winding rope ? 
Wliat precautions should be taken in the uwe of wire 
rope^i iw regards their capping, prefltTvation, and examina- 
tion ! What length of time should a rope be in work ? 

A, What circumstances would guide you in seJecting the 
position for an underground dam for resisting a heavy 
pressure of water 1 How would you construct such a 
dam, and what special precautiotiii would you take during 
the construction ? (Jive sketches and dimensions, and 
state the materials to be used, with details of what 
would be required to make it secure. 

4. An upcast pit collapses U)0 yards from thf^ surface, and the 
h rick work falls aM*ay for a depth of 'M> yards, accom- 
panied by targe quantities of thf Kti'iita, Iraving cavities 
6 or 7 feet deep, and the briekwotk above hanging in » 
dangeroufi condition. Ue^scribe fully how you would 
proceed to secure the pit and then brit'k. it up again* ond 
say what kind of scaffold you would use. 
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5. Sketflb on your paper ji^ ne^r as 


you can the following 


survey :— 








A to B ... 


82 N.E. . . 


.. «S lioks. 


B „ C ... 


. 51 S.E. .. 


.. 95 


,^ 


C „ D ... 


6:1 y.E. .. 


.. 78 


51 


D ,, E ... 


21) .V.E. .. 


.. 97 


*t 


E „ F ... 


. 3;> N.W. . . 


.. B7 


t* 


P „ G ... 


87 N.W. .. 


.. 140 


i' 


G „ H ... 


6-J S.W. . . 


.. 140 


M 


H „ I .... 


4S M.E. . . 


.. 85 


Jl 



<), It IN Ti:cpssary to cross n river in measuring a line of a 
Hiii'vi*y. The river is tdo ^-ide for a ckain to stretch acroaa. 
A pofp can l» fixed nii the opposite aide of tlie river, 
bill no instrtimimt excejit poles atid a chain are availahlfi- 
How would jou asceriiitn the width of the river ao as 
to continue thi? eurvey line ? 

Mine GdJ^es, Lirfhu'ng, and Ventilathn, 

1. What do you consider ;> fL-asonable or ordinary velocity 

for air to i.e jms ed tiiiougK a main airway'; What is 
the greatest velocity you coiteider practicable ? What 
are the disadvantagcr! nl a high velocity T What, if any, 
are the difladvantagea vf a low velocity in a fiery mine If 

2. If a drift, 30 yards Jon^f, (j feet wide, and 4 feet high, was 

filled with a laLxture ol fire-damp and air at the most 
oxplosivt point, what i|iiantity of air would be required 
to dilute it ao aa to be rum -explosive ? 

3. Give the propertiw, jiyniiicils, and specific gravities of the 

following gases, and F-hite how each afl'ects the human 
body :— (1) Carbon moiioiide, (2) carbon dioxide, (3) 
hydrogen sulphide. Ml fire-damp. 

4. Tf 9,000 cubic feet of aii per minute oireulate through a 

regulator, 30 inches by 2^^ inohea, how much will circulate 
if it ie enlarged to 3U inchej* square, the pressure and 
rubbing surfaces being the same in both cases t 

5. Show how yon would venliiate thf workings on the annexed 

plan, having due regani to the requirements for haulage. 
[Plan not reproincei]. 



Mi>fonK3TSR (2SD Clas«), 1900, 
Antkmstic. 
1. How many cubii? fe(?t of nir- arepasf^ing per hour through an 
flir-way 7 feet (1 inchcf; wide and 5 feet high, whi*n the 
velof'ty IF 8 feet per ^Ji^oond Y What is the p?runetor 
of the air- way T 



Mancubstsb Examination Papers. 211 



2. If & level 5a diiven 7 feet wide, in a aeim 4 feet 3 inchea 

thick, what length muat bs driven in order to get lOO tons, 
allowing IS cwt. of co&l to a cubic yard T 

3. The field rate of day's wage is 43. ; if 374 P^r cmt, ig added 

to this, what would be the total extra «aming:j of a work* 
man in a year, aupposing he worked 300 daya ? 

Coai Mines Acts, Special Rvles, anl the, Explosii'i's Order. 

L Under what ci-cumatftnces doea the Coal Mines R?giilatioa 
Act require the employment of fenc^es ? Name some 
other CEiseH in which fences would be adv-antageous or 
neceiiBary to safe working. 

2. What are tho dutiea of the coal miner with respect to 

timbering, as defined by the Coal Mines Regulation Aot 
and the Special Bulea of the District in those caaes where 
the timbering of tho working places is done by the 
workmen employed therein t What are the penoltiea 
for neglect ? 

3. Give the requirements of tlie Coal Mines Regulation Acta 

with respsct to tJie inspection of mines both before and 
during the shifts. 

4. State the precautions you would adopt with regard to the 

safety of detonators both on the surface and in the pit. 
And also with regard to the reporting of any miss- fired 
ahota, and the means to be adopted to secure safety to 
the workpersons in the event of miss- fires, 
6. Give a list of the report books and registers which are to 
be kept at a colliery— both surfaqe and underground. 

Practical WarUng, 

1. What are the principal things to be attended to in order to 

secure workpersona lit a mine against falls of roof and 
aides ! What nilea would you suggest as a guide to the 
workpersons ? , J 

2. There is a mouthing in a shaft used for drawing coal both 

from, the bottom and from the mouthing. Describo 
fully the precautions necessary, and the means you would 
adopt to prevent accidents to persons using the mouthing. 
Give a full code of the signals you would use. 

3. What steps would you use in case of a " mias-shot " (1) in a 

slaking pit where safety fuse and gunpowder were used ; 
(2) in ft timnel where electric battery and high erploaivas 
were used ; (3) in a coal faco where tJeetric battery and 
high explosive were used 7 
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4. Tf the I oof in a M'lf- acting brow was bo ImmI that yi>Q coold 
^ not maintain h tdth enough for the orHmary ajBtem of 

having two rcwds for the t«b« to run on, describe such 
modf?s of overcoming the difficulty aayouareftcqiininted 
with. 

5. What is the b^t and meet practical way of strengt boning 

flir stoppings ! Describe same with n sketch. Give 
also descriptions with sketohes of the varioua atr croasings 
yoa are acquainted with and state which you consider 
the best, giring your reason. 

MinfGftMn, Lighting, and rtntitation, 

1. Describe the operation of clearing gas out of a working, 

and state the precautions necessary to be obeerved 
whilst doing 3o. 

2, Give the properties, symbols, and specific gravities of tji» 

following gases, and state bow each affects the human 

body: (I) Carbon monoxide; (2) hydrogen sulphide; 

(3) carbon dioxide ; (4) fire-damp. 
What are the advantages of splitting the air-currents ta 

a mino ? Are there any disadvantages » If so, describe 

them. 
4. State how you would ascertain the proportion of carbuiietted 

hydrogen gas in a working place ; or, in other worda, 

describe the appearancr of the flame in A aafety-lftmp for 

different proportions of gas present. 
Show how' you would ventilate the Horkings on the annexed 

plan, having due regard to the reqnirementfi of haulage. 

[Plan not re,-- reduced]. 



MANCHBSTia (l9T Class), 1892. 
Arithmetic. 

Eiprefi* 8 cwt. S qra. as the decimal of a ton. 

Divide 112U by 5-34. 

A block of eoal is la. 2r. lOp. in area, and 4 feet 3 iuehee 
thick. Give weight of coal, ret;koning 18 cwt. per cubio 
yard. 

Practicai Mtfihtmire. 
doublc-arting pumping engine, with ram 7 inches in 
diameter and 2 feet stroke, U required to pump up a 
shaft 175 yards in depth, with a steam preeaure of 45 lb. 
per square inch at the engine. What diameter muat 
the stt^am cylinder be, allowing one-fifth for friction, 
and what quantity of water will be pumped at 20 revohn- 
tions per minute V 
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5. The weight of coal and rope in a shaft 550 yards deep is 

4J tons, find H.P. of engine. 

6. In putting steam pipes in a shaft how would you prepare 

for contraction and expansion ? Give sketches for 5- 
inch cast-iron and 2-inch TtTought iron pipes. 

7. In preparing a self-acting incline, how would you arrange 

the gradients at top and bottom ? Give a sketch of the 
brake you would adopt. 

Coed Mines Act. 

8. What books does the Act require to be kept ? 

9. Enumerate all the provisions of the Act with regard to plans. 

10. What are the requirements of the Act as to engines and 

boiler houses uiderground ? 

11. What are the provisions of the Act with respect to the 

dimensions of roadways ? 

Practical- Working. 

12. What pillar of coal would you leave for the protection of 

a pumping shaft in a mine 5-5 feet in thickness with a dip 
of 1 in 3, depth of shaft 450 yards ? 

13. Make a sketch of a furnace for an extensive mine, marking 

the dimensions. Under what conditions does danger 
attend their use in a fiery mine ? How would you avoid 
them ? 

14. Under what conditions would you use compressed air ? 

What are the advantages and disadvantages of its use ? 

15. If you were called up in the middle of the night, and found 

the engine-house (containing the engine, drums, and 
ropes) on fire, how would you proceed ? 

16. What are the disadvantages (if any) of using cast-iron 

tubbing in a furnace shaft, and what would you do to 
overcome them ? 

17. State what, in your opinion, are the two most serious classes 

of accidents in mines. Give your reasons for the same. 

Oases, Lighting, and VentUation. 

18. What horse-power is spent in the ventilating of a mine 

when the quantity of air passing is 95.000 cubic feet 
per minute and the water-gauge 3-75 ? 

19. State the benefits of splitting the air. Where should the 

splits leave and join so as to obtain the greatest possible 
effect ? 

20. After an explosion of fire-damp, what gases result ? 

21. To what extent will 2,000 volumes of gas expand if the 

barometer falls from 30-15 inches to 29-30 inches ? 
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2 roods 2 poles and 20 square yards ? li a seam of coal 

3 feet 6 inclifia thick underlay the field, how many tons 
of coal would there be in it, the specific gravity of the 
coal being 1-25 ? 

Cotd Mines Acts, Sjiectal Rtdea, and the Explosives Order. 

1. Quote General Rules 1, 2, and 3 tis to ventilation. State if 

Genera] Rule 1 would be affeett'd by holidays and Sundays, 
and when there waa no one in the mine. 

2. What are the principal rules colliem have to obaerve under 

the Coal Mines fiegulation Act*, and the Special Rules 
in regard to the timb?ring of their working pla:es ? 

3. Quote in your ovti words iht'. general principle of the 

Explosives in Coal Mines Order, of October lat, 1901. 
What, if any, difference is there from the one issued on 
September 24th, 1900 ? 

4. State the General and Special Rulei to be obBsrvod with 
f regard to boilers, their fittings, and attendant. 

5. What are the inspections required to be made by & fireman 

before and during each shift ? Give your opinion of 
the difference between the 1887 and I89G Acts with 
regard to such inspectiona. 

6. Stato fully the requirements of the Act as to the hooks 

and registers to be kept at the mine, and those persons 
who Specially have to be appointed in writing. 

Pttieticcd Mechanics. 

1. "What size hauling engines would be required to haul 100 

tons of coal per hour, by direct haulage, up an incline 
l.OtXJ yards long, rising 1 in fl, effective steam prassuje 
being 60 lb, per square inch f Assume your own 
dimeasions of tuba, ropea, Ac, 

2. To what U3ea ia electricity applied in a coal mine ? Describe 

shortly the construction of an electrically- driven pump, 
and also of hauling machine, 

3. A three-throw double-acting piston pump, diameter of 

wcrking ban'el being 7 inches and length of stroke 2 feet 
a inches running J> revolutions per minute, is used to 
raise water from flip workings a \'ertical height of 125 
yards, the dip of the niinp being 1 in Ji; the feeder is 
pumped i« eight houra, what is the feeder per minute ? 
What will be the horse-powiT required to do the work 1 

4. What"'fittinga, other than thotie re^inired by the Coal Mines 

Regulation Acta, do you consider necessary for a 30 feet 
Lanfuahire boiler 1 In tiaing a Lancaahure boiler, would 
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you aet it level or not '! In letting off a boiler, wbat 
special preCiiUtiona would you take t 

5, In laying down an electrical plant, what special precautions 
are to bf taken ho aw to provide for tho greatest efficiency, 
and also safety ? What are the names of tho four eleo- 
tricai unil£ (or tonua) in cummoa use, and explain their 
meaning t What do you consider a commeroinl and safe 
voltagi- t:i use for power ? 

Pmdicai Working, 

\. Describe by aketcb an elevation and cross section of a cast 
iron tubbing, and state the method ul lixing the same, 
and laying a mfttai arib ia a shaft. Give the rule for 
finding the thickneau. 

2. Describej with aketche-s, how you would proceed to enlarge 

a downcast shaft, 2(lf) yards deep, irum 8 feet diameter 
to 12 feet diameter, so na not to interfere with the coa.1 
winding in the daytime, and assuming there is no quick- 
sand to deal with. 

3. In a pit 00 yarda deep, in which 18 niches pump trees aiu 

continuous from the bottom to the top, made of cast iron, 
and in 'J feet lengths, one of the bottom lengtlie burst, 
exposing a rent- 'Z feet long ; how would you repair it 
temporarily, and how would you proceed to replace it 
^rith a new ont?, \\ your capstan engine was not strong 
enough to raise the weight ? 

4. Describe, with sketches, how you would proceed to clear 

away a heavy fall with a rotten roof, and tlie beat form of 
timber settings to put in, supposing there waa also aide 
pressure. 

5. In ft bore-hole at " A " coal is found at a depth of 50 yards ; 

30 degrees north -east and 500 yarda away from *' A " 
another bore-hoJe, " B," finda the coal at 60 yards ; 
30 degrees south-east, and 500 yards from " JB," the coal 
IB 70 yards deep, at " C " ; required direction of water- 
level and dLrec:tion and rate of full dip. 

6. The bearing of a loadway is north cast 3D degrees, what 

will be the bearing of a cross road going 48 degrees to 
the north of this T 

Mine Gases, Lighting, aw! Venh'lalhn, 

1. State in your owii woi'ds the natntjs and effects of the varioiw 

gases generally fun rid in coal mines. 

2, A downcast and upcast shaft are tach 12 feet diftmot'Cr, 

and 300 feet deeji ; the temperature in the former is (JO 
[ degree-8 Fidjrtnheit and in the latter li50 degrees Faiiren- 
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belt. What would be the motive column ia feet T What 
would the water-gauge be at the bottom ? 

Eiplaia the construction of the foilowing lamps ; — Pro- 
tector, Pieler. Hep pie white Gray, Maii3aut> Mueseler, 
Say which you prefer, and why. 

40,000 cubic feet of air per minute are passing through an 
air- way 10 fe*t by 6 fe«t. with a water-gauge of 0'75 
inches. What will be the water-gauge tf the Bome 
quantity be passed through an air- way 5 feet by 6 feet f 

Show how you would ventilate the workings on the annexed 
plan, having due regard to the requirements for haulage, 
and the working of the mine with regard to tlie restric- 
tions of the Coal Mines Regulation Aote. [Plan not 
leproduced]. 



Manckestbb. i^Tiv Class), 1901. 

Arithmetic. 

1. The area of a block of coal ia 5,760 square yards, wliat ia 
the area in acres, roods, perches, and yards ? (Statute 
measure.) What weight of coa! 16 there in the block, the 
seam being 3 feet 3 inelies thick, and weighing 18 cwt, 
to the cubic yard ? 

. If ft collior and his drawer get 4 tons of coal for which he ia 
paid 3a. ft^d. per ton, and he pays his dravtfr 30 per cent, 
of what he received, how much wiil he have left for him- 
self ? 

. If two pits are winding respectJTely, No. 1 pit, 1,273 tona 
10 cwt. per day, and No. 2 pit, 729 tons 10 cwt. per day, 
the coBt per ton at Wo. 1 pit lx*ing 48. ljd„ and at No. 2 
pit 6s. Id. per ton, what will be the average cost per ton, 
taking the two pita together V 

Coal Mines Acls^ Special Rides, and th^ ExpUutit^ei Order. 

1. Slate the provisions for persona working machinery under- 

ground and on the surface. State the time childreii 
may be employed abo^T and below ground per day and 
per week under the Coal Mines Rtgulation Acta. 

2. What are the duties of an utider-manager as deaeribed by 

the General and Special Rulea ? 

3. What are the conditions now laid down with regard to shot- 

firing in minee, having in vie'v the conditions as published 
in the Esplofiiv-es in Coa] Jlincs Order of October 1st, 1901 ? 

4. What ate the General and Special Rules to be obserTed 

by BJnkers I 
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5. In mines where safety-lamps are in use, what are the 
precautions to be observed by the workmen in regard 
to their use ? 

Practical Working. 

1. What system of coal working have you been accustomed to ?' 

Describe same with sketches, and also the sjrstem of 
timbering. 

2. Describe the working of compound hauling engines, and 

explain their advantages and disadvantages over other 
engines. 

3. If you are working packs in a seam of coal 6 feet thick, 

with a strong roof, what is most ess3ntial that the officials 
should pay particular attention to ? Give the reasons 
for your answer. 

4. State the conditions which may tend to bring about a boiler 

explosion. 

5. When withdrawing timber, what precautions would you 

take, (a) when loosening the timber, (b) when removing^ 
it from the fall ? What tools do you consider necessary 
for this work ? 

Mine Oases, Lighting, and Ventilation. 

1. Which in your opinion is the best safety-lamp ? Describe 

it, with three others you are acquainted with. Give the 
reasons for your opinion. 

2. If the ventilating fan was damaged or the furnace put out 

by an explosion, and you found the returns full of fire- 
damp, what temporary means would you adopt to restore 
the ventilation ? 

3. In a mine giving off a large quantity of fire-damp, how 

would you ascertain if the mine was properly ventilated ? 

4. If 10,000 cubic feet of air are circulating through a mine^ 

and you want to increase it to 20,000 cubic feet, how 
much must the ventilating pressure be increased ? 

6. Show how you would ventilate the workings on the annexed 

plan, having due regard to requirements for haulage, and 
the working of the mine with regard to the restrictions 
of the Coal Mines Regulation Act. [Plan not reproduced]^ 



Manchester (1st Class), 1900. 
Arithmetic. 
1. A single-acting pump, 12 inches diameter and 2 feet stroke, 
works eight strokes per minute. How many gallona of 
water are pumped per minute ? One gallon = 277'274 
cubic inches. 
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ground in one shift ? How many splits would you think 
desirable } 

5. Ventilate the atmpxed plan of a fiery mine ventilated by 

a fan. Coal is r&ised at the down.ast shaft only. (Plan 
not reproduced.) 

Principles of Mecha.mc3 and Machinery. 

6. A ecrew-jack has four handles, at the end of which a force 

of 15 tb. is eierted. li\Tiat must be the length of each 
handle for the machine t<3 lift a weight of 8 tons, the 
pitch of the screw being i inch, the friction not ta be 
taken into account ? 

7. What system of haulage would you adopt to draw 500 tons 

of coal per day of nine hours up a brow 1,500 yardfl long, 
dipping 1 in 7, the pressure oi flteani available being flO lb, 
per square inch ? Givt dimensioosi of engines, pulleys, 
rope, &c. What speed would you run the rope ? 

S. What inspectiona have to be made of the engines, boileiB, 
ropes, and chains ? Explain in detail h,ow you would 
inspect ropes and chains. 

9. Describe, with sketches, how you would secure irou con- 
d mating rods to tlie headgear of a shaft 500 yards deep. 
What weight would you put at the bottom of each rod, 
and how would you secure the weights ? What pre- 
cautions would you take to maintain these in proper 
working condition 1 What propoition of its weight 
dofefl oast iron lose on being submerged in water ? 

10, What are the chief purpoaea for which c kotricity is applied 

in the working of coal mines ? What are the advantages 
and what the disadvantages in each case ! 

11, Deecribe with sketches two kinds of mechanical coal-cutting 

machine*. 

12, In fitting up an 18 feet shaft, 600 yards deep, to raise 1,000 

tons of coal per day of nine hourg with two cages in the 
shaftt what boilf^rs and size of engiD*a would you 
OTict t Give tlimenaions of cylinders, drum, head-gear, 
pulleys, and rope. 

Mine Wothimg. 

13, What are the safety-lamps moat comraoly used ? PeacribB 

these , and say what precautions you would take in the 
cleaning and inspection to ensure safety from ignition 
of ga3 whilst in uat. 

14, Qivo sketches, with principal dimensions, showing how 

you would construct an air-cioasing to pass 60,0 _0 oiibio 
feet of air per minuta. 
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16. In what parts of a mine are you most likely to iSnd aocumu« 

lations of coal-dust ? Do you consider the presence of 
coal-dust a source of danger 7 Give your reasons. What 
system for dealing with coal-dust are you acquainted 
with, and what are the advantages or disadvantages of 
the same ? 
'. 6. There are two workable seams of coal, one 400 yards and 
the other 430 yards below the surface. Which seam 
would you work first ? Give reasons for your answer. 

17. State the requirements of the Coal Mines Regulation Act 

as to shot-firing in a fiery mine. What other precau- 
tions would you enforce ? What is a " miised shot," 
and what is a " blown-out shot," and how may these 
be caused ? What are the dangers arising from these ? 

18. How would ycu construct a dam in a tunnel 10 feet wide 

by 6 feet high, to withstand a pressure of 150 lb. per 
square in h ? Give details, and say what materiaJs 
you would use. 

19. What are the causes of " gob fires " underground, and 

what steps would you take on discovering one ? 

Timbering. 

20. Describe with sketches the Courrieres system of timbering. 

What are its advantages and disadvantages ? 

21. Under what circumstances would you use chocks ? How 

would you fix these, and how would you withdraw 
them? 

22. How would you proceed to clean up a large fall in a main 

haulage brow ? Show by sketch how you would timber 
the place, and state what special precautions you would 
take. 

Surveying. 

23. What is " ordnance datum ? " What is a " bench mark ? " 

What is a " contour line ? " Describe fully the meaning 
of each of these terms. 

24. How do you put the magnetic meridian on a plan ? How 

often would you check this ? 

25. What are the requirements of the Coal Mines Regulation 

Act aa to plans ? 

Shafts. 

26. The side of a shaft, total depth say 400 yards, has given 

way 200 yards from the surface ; there are^mouthings 
at seams lying above and below. Describe fully what 
steps should be t^ken to repair the damage. 
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117, In sinking a 16 feet stiftft, what means would you adopt 
to secure the sides below the last bricking ring wljpre the 
strata are ah ale and metal '' Give particulars and 
dimensioiM of the materials you would use. 

28. How would you fit up a winding shaft 600 yards deep 
with meanfl of sigDalling ? What size of wire would you 
use, and how would you aecui'c It ? 



WiGAS (2sD Class), 190L 

1, What will be the total weight of water in a total eolumn of 

pipes 10 inches diameter, 150 yards deep ? And what 
will be the pro^auro per square inch at the bottom ? 

2. How often would you examine the pump rods of a bucket 

or lift pump, find how would you do it ? If such a pump 
gave over delivering water, \i'hat would you think wa* 
the cause and how would you remedy it ? How far 
would you place the working barrel above the water in 
the lodge 7 

3.^ When a fireman goes hia rounds of inspection, what are 
the chief points he should direct his attention to f 

' 4, What precautions should b •■ taken in reference to under- 
ground engme-hoi ses and boiler-houses ? 

-5. What books have to he kept at a mine to comply with the 
requirements of the Coal Mines Regulation Act ? What 
is the duty of the under -manager with reference to the 
same ? 

■6. How may an explosion of coal-dust bt occaaioned in a mine ? 
[7. In a mine where the drawing roads ar.* rathur steep, do 
you prtifer tubs with wheels loose on the axle ; or fast J 
Gfve your reasons. 

8. What exploeivf do you prefer for use in a fiery mine ? 
What special precautions would you take in addition 
to the requirements of the (^'oal Mines Regulation Act 
to prevent accident* from shot -tiring ? 

tt. Hhow by a sketch the method of working coal you are beet 
acquainted with. (Mvv position of props, bars, and 
i>ther timber you should use. What does the Coal Mines 
Regulation Act say aij t'> tho netting of timber ? 
How often would you examine the weights at the bottom 
of iron conducting rods in a pit shaft, and what points 
would you specially notice '! 
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WiOAN (1st Class), 1892. 
Elementary Education and Ventilation. 

1. You have 120,000 cubic feet of air per minute passing into 

a mine at a temperature of 45 degrees F., the temperature 
of the return at the bottom of the upcast being 82 degrees 
F. What is the volume of air circulating in the upcadt 
per minute ? Show calculation. 

2. With fumaca and fan ventilation state where, in each case, 

you will find the highest and lowest water-gauge in the 
whole course of the ventilating current. 

3. What shape of air-way gives the best results — 

(a) As to economy in construction ; 
(6) As to friction ? 

4. What are the principal points to be observed in the 

management of a fiery mine to comply with the Coal 
Mines Regulation Act ? 

5. Mark the ventilation on the annexed plan of a fiery seam 

ventilated by means of a fan. [Plan not reproduced]. 

Principlea of Mechanics and Machinery. 

6. What is the normal strain on a hauling rope on both sides 

of the main driving pulley under the following con- 
ditions : — ^Endless rope, engine on surface shaft 150 
yards deep ; one down brow 1,350 yards long, average 
dip 1 in 12, from which 50 tons of coal per hour are hauled 
in tubs weighing 3 cwt. each and holding 6 cwt. of coal ; 
the diameter of the rope being 1 inch ? 

7. What type of pump would you adopt to raise 300 gallons 

per minute up a shaft 180 yards deep ? Give dimen- 
sions and rough sketch of main parts of engine and 
pump. 

8. Given a lever of 7 feet long, weighted with 45 lb. at one end 

and 35 tb. at the other, where would the fulcrum have 
to be placed so that the lever would be balanced ? 

9. What sort and weight of tram rails do you consider best 

for underground use where the loaded tubs weigh 10 cwt. ? 

10. In putting a range of 6-inch steam pipes in a shaft 300 yards 

deep, what would you guard against and how would you 
do it? 

11. Describe the relative advantages and disadvantages of round 

and flat steel winding ropes. 

12. What does the Coal Mines Regulation Act require as to — 

(o) Winding drums ; 

(h) Fittings of a steam boiler ? 
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Mine Working, 

13. Having two workable mines ivithiii 25 yaida of each other, 
whk'b TFould jou advise working first with a view to 
safety and economy ? What special pieeautious would 
you take if lioth mines were of a fiery character T 
H. Wliat are the requirements of the Ccal lUnes Eegnlatioii 
Act as to signal liog in — 
(q) Shafts; 
(6) Engine planes ? 
Describe a syste-ni of eleetric signal] ing. 

15. Upon what system would you work a mine liable to 

eponlant^oufi combuation, and how woiuld you deal with. 
a gob fire in anch a mine ! 

16. What are the principal duties of a fireman? How often 

and when h&ve inspect ions to be made of roadways and 
working places ? 

17. In approaching an old goaf, the exact poeitton and contents 

of which are unknown, what precautions wouM you take t 

18. What, in your opinion, is tie best way of avoiding the risk 

of a " dost ejsploaioti '' tmderground. 1 

19. Describe and give a sketch of a dam to be ptit in a tnrmel 

S feet by 5 feei to withstand a pressure of 200 lb. per 
square inch. 

20. State the method by which you would permanently secnre 

the pit eye of an important winding ehiift I (J feet diameter^ 
where you expect to raise 600 tone a day, hooking on. 
at both sides of the shaft, the roof and warrant of 
the mine being of a treacherous nature. 

21. Deacribe, by a sketch, how you would set spraga in a mine 

•t feet thick Working Icng wall up brow, rising 1 in 5, 
where the holing dirt is 18 Jnchea thick and the bottom 
floor soft. What distance apart- should the sprags be set T 
32. Wliat sort and thickness of bar timber woiJd you use for 
a roadway 12 feet wide by 6 feet high in a mine with 
a bad rosf 600 yards deep from the surface ? Give a 
sketch of ths way you would set the bars. 

Surt'eyin^. 

23, You have to drive A tunnel for a waterway to meet midway 

between two shafts, and have no reliabb plan, How 
would you proceed ? 

24. State what is neceesaiy to observe with regard to colliery 

plana. 
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25. What instiument would you use for a very important under- 

ground survey ? State what precautions you would take 
to secure the accuracy of y;ur work. 

Shafts. 

26. Describe and sketch the best arrangement fcr h ii king on 

coal in a shaft at a mine half-way down to the main seam, 
wher3 two cages are used, ruiming on iron -weighted 
conductors. 

27. What are the special difficulties to be arranged for in the 

sinking of a shaft in entirely new ground ? State how 
you would proceed at the commencement. 

28. Describe by a sketch how you would secure a range of 12- 

inch cast-iron water pipes in a shaft 15 feet diameter 
and 300 yards deep. Give sizes of timber or other 
materials used. 



WiGAN (2nd Class), 1892. 

1. If 20,0C0 cubic feet of air per minute are passing in an air-way 

10 feet wide by 5 fest 6 inches high, what is the velocity 
in feet per second ? 

2. In what velocity per second of an explosive mixture do ycu 

consider it safe to carry an unprotected lighted Davy 
lamp ? 

3. Describe the safety-lamp you consider safest to use in a fiery 

mine. 

4. Under what conditions would you withdraw a man from 

his working place ? 
6. If a cage weighs 2 tons 5 cwt., the rope and chains 25 cwt. 
3 qrs., and six loaded tubs 7 cwt. 2 qrs. each, what is 
the total weight of the load when the cage is at the bottom 
of the shaft ? 

6. In holing the coal across the face of a ribbing place 5 yards 

wide, how many sprags would you set ? 

7. What do you know about fire-damp, and how does it differ 

from black -damp ? 

8. Show, by a sketch, how you would direct the air-current 

in six places, working wide work, where two of them are 
fallen up at the face. Mark the cross road and drawing 
roads on. 

9. What special points must a shot-lighter attend to ? 
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Newcastle (1st asd 2nu Class}, 1902. 
Arithmetic, 

1. It ia desired to drain a dozen bords, each S3 yards in Isngth 

by 5 yards wide and 3 feet G inches high. They are 
full of water, Jind a feeder of 37 gallons per minute is 
in communication with them. How many days wil! it 
t kc to do thi3 with a pump lifting 116 gallons per 
minute ? Answer to three places of decimals, 

2. How many fire-clay lumps moulded to the curve of the shaft, 

each lump "i inches high, and 15^ inches long, on the 
inside of the curvej will be required to line a shaft 14 
feet diameter inside and 50 fathoms deep, the thieknefis 
of each joint being ^ inch ? 
3> How jaany tons of coal at 1,300 tons per foot per acre 
will be yielded from each of two scams, one 2 feet 7 inchea 
thick and the other 4 feet 2 inches thick, in a royalty 
containing 1,716 acr«is ? 
4. A cylinder 2fi feet high has a volmue of 87,938 cubic fe^ti. 

What is its diameter in feet to two places of deoimals f 
6. Add: 

Acres. R. P. 
236 1 IG 
871 1 17 
392 3 U 
Gf8 2 -23 
23 1 18 
741 3 3 

632 27 
889 2 30 
'6, The output of a mino is : 

Tons. Cwt, 

Best coal 4,895 6 

Unscreened ! ,763 3 

Small 2,107 14 

Ktonea, brasacs, &c 216 8 

Waate 27 13 

Total 9,010 4 

What is the percentage of each to two places of decimals t 

Cotd Minm Herniation Ads. 

1. In what circumstances can a mine be esempted from the 
provisions of the Act relating to the payment of the 
workman by th^ weight of th'i? mineral gott.eii ? 
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2. Quote General Rule 16 relating to keeping refuge holes 

clear. What is the object of this rule ? 

3. Give in as few words as possible a list of the requirements 

in the General Rules for the prevention of accidents 
whilst lowering or raising persons in the shaft of a mine. 
Engineering. 

1. Describe a method of attaching a round winding rope to 

the drum of the winding engine ; and also to the cage 
chains. Illustrate your answer with sketches. 

2. If a pitch-pine balk 6 inches broad by 9 inches deep, and 

spanning an opening 10 feet in width, will support a 
load at its centre of 8 tons, what load will a similar 
balk support, spanning an opening of 12 feet ? 

3. What is the horse-power of an engine with one cylinder 

16 inches diameter by 3 feet stroke, when making 23 
revolutions per minute, with a mean effective steam 
pressure of 67 lb. ? 

Practical Mining. 

1. Describe the duties of the fore-shift deputy where safety- 

lamps are used. 

2. Show by plan how the workings of a coUiery are ventilated. 

3. Discuss the relative advantages of the bord and pillar and 

long wall methods of working. 

Gases and Lighting. 

1. Whit are the composition and character of fire-damp and 

stythe ? 

2. Describe any safety-lamp with which you may be 

acquainted, and illustrate your description with a sketch. 

3. What steps would you take to restore a person overcome 

by poisonous ^ases ? 



Newcastle {1st Class), 1902. 
Gases and Ventilation. 

1. A fan 30 feet diameter is observed to deliver 55,000 cubic 

feet per minute at 36 revolutions, with a water-gauge 
of 1 inch. What is the horse-power in the air, and what 
is the efficiency, the indicated horse-power of the engine 
driving it being 12^? Also, how many cubic feet per 
minute would the fan deliver if the speed was increased 
to 46 revolutions per minute, and what then would be 
the indicated horse-power of the engine ? 

2. What is meant by the term " splitting the air ? " What 

are the advantages of splitting the air ; can it be carried 
too far ? If so, state the reason why. 



226 How TO Bboomk a Odlluuby Manaoijb. 



3. Describe and sketch a waber-gai.ige, a barometer, a regulator 
for an air -way, and. an anemometer. State whK.t they are 
I sed ior i i mines. 

Practical Alining. 

1. How would you make ii stopping and an air-cro89irig uptm 

a main road so aa to lesiat an explosion 7 

2. How w:>uld y:iu lay ont underground a new 3sam 100 

fathoms from the surface and 3 feet thick, with a good 
roof and dipping to the east about 1^ iochea por yard, 
to be worked with coal-cutt'Crs ? There is a good deal 
of gag and water, and the shaft-s are near the centre of 
the royalty, output 800 tons per day. The coal works 
best when fat-e ad\'ancing to the north or to the south. 
Illuatrate your ana we r with sketches. 

Describt! tlie process of sinking and walling a pit — finiflhed 
size 14 feet diam(*ter^frDm the surface to the stone- 
head, a depth of 10 fathoms. There is very Uttle water. 
SuTfei/ijig. 

What is the variation of the needle for this year at Greenwioh 
and at Newcastle ? 

Plot the following survey : — 



No. 1.— N. 210 

2.— N. 2 W 26fi 

3,— N. 5 E 197 

4.— N. 78 E 615 

5.— S. 3 W 377 

6.— S. 85 W 150 

7.— S, 2 E 180 

8.— S. 4 W 219 

9.— N. 87 W 307 

10.— y y 

And state the last Iwaring and distance to tie into No. I. 
How would you show the variation in level of the workinga 
upon a coUiory plan ? 

Engmtfring, 

1. It ia proposed to drain a mme 100 fathoms deep, hiving 
a feeder of 300 gallons (ht minute, by means of a single- 
cylinder high -pressure engine and double-acting ram. 
The pressure of the steam upon the gauge at the engine 
is 70 lb. What diameter and stroke would you advise 
for the engine and for the ram ; and what diameter for 
the euctron pipus and rising main, asauming that tho 
feeder has to be dealt with in a shift of eight hours 7 
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What are the chief points to be considered in laying out 
boilers and engines at a colliery for working with an 
economical consumption of fuel ? 

What are the advantages and disadvantages of employing 
compressed air as compared with electricity underground ? 

LegiMation. 

Quote the three new Special Rules relating to timbering 
in mines, but not necessarily in the exact words of the 
rules ; and give your views upon each of them. 

Quote General Rule 4 relating to examination before com- 
mencing work, but not necessarily in the exact words 
of the rule. Does there appear to you to be anything 
a little indefinite in this rule, and, if so, what ? 

Quote General Rule 36, as to observance of directions. 



cwt. 


qrs. lb. 


oz. 




13 


3 10 


7 




5 


2 12 


6 




16 


2 27 


13 




19 


3 13 


12 




4 


1 18 


8 




7 


1 23 


9 




17 


3 4 


11 




6 


2 19 


7 




55 acres 


3 roods 33 p 


jrches 


from 67,857 



Newcastle (1st and 2nd Class), 1901. 
Arithmetic. 

1. Add : 

Tons. 

14 
179 

63 

18 
142 
983 
661 
271 

2. Subtract: 4J 

acres 2 roods 29 perches. 

3. Divide a vend of 387,417 tons between three lessors. A, B, 

and C, according to their respective drawings, as follows : — 
A, 214,216 tons ; B, 149,382 tons ; C, 62,560 tons. 

4. Extract the square root of 67,352-6 to two places of 

decimals. 
6. Taking 6s. 2d. as the standard wage for hewers, and wages 

at 38| per cent, above standard, what is the hewer's 

wage ? 
6. Which is the greater, | or |, and by what percentage ? 

Coal Mines Regulation Acts. 

1. What are the provisions of the Mines Acts, 16 (1) a, h, c, 
relating to single shafts ? and what in your opinion are 
the reasons for these provisions ? 



Bav to 



'Kuuc 



2. Qwte GcHnl Bait 13 r 
thr otfers of tkv mkt 
3l 4^nt»GEMnlBiifeaCRkl 



Whkt 



III iiiiiwMiTaig 



L WWfc do nw Hinder AdaU b* tbe bcior «f safrtj for 
Tiaifag mpeav ■"■! «fca* ^Bed ri^hI ded vnt (tends 
ilx^etk ei Tve 100 to IW ton* to Ae sijiiue ub) 
■Mulhife ropr wnoM job aino far a vwkBg load of bk 

X. PtMiitr ^r action (tf a oy-tiilwl p^B|^ o ait ali fc for no 
■"■*—j^ — ^_ and iBaitnte Jiiar dearz^Aai witb 

3. Hw «inld JOD thma^ a kaalai g rope in the foAowing 
cvnnDstaaceB T Frr? hnwfaied janiB of tbe tail rope 
next tbe dcnai kavp to br tepliMd by a ^imiJar length 
of new nfKL tlv tal lopc h cairkd hy sbeATva 
■spported by hMogesa tnt^ the nwi. 
Aocfibgl Mimimf. 

1. Deaoibe the inrUiod of workii^ coai by loqg wall, and fay 

any otbfci system vith «iuch jos are aoqoaiatcd. Maho 
a plaiL of ft diBtariet npoa each srstnn to a acale of aboat 
25 jnHifT lo the mile, capable ol stowing tww^ men in 
tmA ahift. dko sbofw- the direction of air camntB, and 
the positioa of tiS. stopfiiage, cmaiogB, i^idafeoa^ doa<% 
and sidm^. 

2. Haka tWT> so^estions for dealing Ttth a feeder of 50 gaUana 

per minute, m a stapbe that h being sunk down over 
a depth of 10 fathcuns, in dip woiksigB IfiCO yards inbjo;. 

3. What ie the commen^ial chaiatrter of Watbeod coal, from 

what Beam was it origibsillj prodoced, and from what 
does WaDsmd deriv? its nanve ? 

G(ue* md Liglttimff, 

1. What do TOO coo^id^T to be the best fdyim ai satety-tamp ? 

Deaccibe it. and sketch the Ka&oas for ytwr approTaL 

2. Of what material ahould pricketB and stemmets be madt^ 

and why ? 

3. ^tate obj«ctloiifi to the use of gvnpow^er in mine^, and 

describe thre«^ snbstitates, giving reasona for and agaiort 
the aae pf eafh, 

Gaatt and Yentilatirm, 
1- What are yoar views as to the eetablishiiieQt ol coUieiy 
rescue stations at convenient cvntret^ ; and what 
apparatus has n been soggcet^ should be kept at them 1 
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2. It is proposed to increase the quantity of air circulating 

in a mine, ventilated by a centrifugal fan, by erecting an 
additional similar fan in the neighbourhood of the existing 
fan. Is this practicable ; and if so, how would you place 
the fans ? 

3. A fatal explosion was caused at a colliery last year by 

the tape fuse of a shot being fired in a break made by 
a previous shot ; the fuse ignited the fire-damp, which 
the shot-firer stated could not be detected before he lit 
the fuse. Does any remark occur to you in connection 
with this accident ? 

Practical Mining. 

1. Draw a plan showing how you would lay out the workings 
of a colliery for 120 'men in each shift. Assume that 
one-half the output is required from bord-and-pillar 
workings, and one-half from long wall; and also that 
the depth is 100 fathoms, and give the size of pillars and 
pack walls. State the number of men in each district, 
indicate the course of the air by arrows, and give the 
quantity of air in each split ; also show the position of 
aU stoppings, crossinsrs. doors, regulators, main vraya, 
and landings. 

Surveying. 

1. Plot the following survey, and state the direction and 

length of the first line required to tie the first and last 

sets : — 

Links 

1.— N. 86 W 476 

2.— N. 44 W 160 

3.— N. HE 322 

4.— N. 83 E 290 

5.—S. 7 E 515 

6.— S. 3 W 170 

7.— S. 86 E 166 

8. — ^Bearing and distance 7 

2. It is proposed to carry a colliery line across a valley 610 

feet in width, as shown in the sketch, by means of an 
embankment 16 feet wide at the top and sloping 1 in 1. 
What is the content cf the embankment in cubic yards ? 
(Sketch omitted). 

3. Describe a level, levelling staff, and chain. State what 

each is used for. 
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Engineering. 

1. How would you fix the wire rope guides in a drawing shaft T 

2. Discuss the respective merits of underground and surface 

engines for pumping the water of a mine from the siunp 
to the surface. 

3. Design a winding engine to draw 1,000 tons per day of ten 

hours, and change the men ; the depth of the shaft being 
100 fathoms, and the mean effective pressure of the 
steam 40 lb. 

Legislation. 

1. Define the term " ventilating district." 

2. Quote General Rule 29 relating to the slipping of rope on 

drum. 

3. What are the provisions of the Explosives Act with regard 

to the manufacture of blasting cartridges for private use ? 



Newcastle (1st asd 2nd Class), 1893. 
Arithmetic. 

1. Add nineteen million nine hundred thousand and nineteen ; 

one hundred and sixty million and six ; ten million one 
thousand one himdred and one ; three hundred and four 
million and forty thousand ; ten million three hundred 
thousand and three. 

2. Add three thousand six hundred and seventy-four acres 

one rood and ten perches to four himdred and twenty- 
five acres two roods and nineteen perches. 

3. Subtract 6,784,329 from 11,222,333 (giving your answer in 

words). 

4. Subtract eleven miles sixteen chains seventeen yards from 

twenty-four miles thirteen yards. 
6. Multiply six pounds four shillings and fivepence halfpenny 
by three thousand seven hundred and twenty-four. 

6. Multiply 066341 by 00476. 

7. Divide £617 8s. 7id. by 234-5. 

8. Divide the sum of J, J, and /g by the difference between 

i and J. 

Machinery. 

1. Describe, with sketches, the best examples of the following 
machinery with which you are acquainted, and givo 
principal dimensions — 

(a) Of a high-pressure winding engine ; 

(b) Of a condensing pumping engine ; 
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(c) Of a boiler for high-pressure steam (describing 
fittings and mountings necessary) ; 

(d) Ventilating fan (and state its respective merits 
compared with other ventilating arrangements) ; 

(e) Of a hauling engine. 

Pumping. 

1. Describe the action of lifting and forcing pumps, giving the 

terms used for all their parts. 

2. A pumping engine goes seven strokes per minute, length of 

stroke 9 feet, diameter of p mp 17 inches ; what is the 
quantity of water pumped per minute in gallons ? 

Methods of Working and Ventilation, 

1. Sketch a district of bord and pillar workings for 20 hewers 

in a shift, and with the broken following up the whole 
workings. 

2. Sketch a long wall district for 36 hewers in a shift. In each 

case indicata the course of the ventilation by arrows, and 
show the position of all stoppings, regulators, and doors. 

Timbering. 

1. Show, by plan and section, the method of timbering S^-yard 

bord with a bad roof. 

2. Show, by plan and section, the method of timbering and 

pillaring (the face of a gateway and two adjoining gate- 
ways for a distance of 10 yards back) in long wall working. 
Measurement of Air. 

1. Describe fully two methods of measuring an air current. 

2. State the velocity at which you would have air travelling 

through the workings. 
8. The current of air in a drift, 8 feet by 7 feet 2 inches, is such 
that powder-smoke passes along a distance of 60 yards 
in 14 seconds. What is the number of cubic feet of air 
passing per minute ? 

Safety-Lamps. 

1. What description of safety-lamp are you familiar with ? 

2. Describe it, with a sketch, and state the points wherein you 

consider it superior or inferior to other safety-lamps. 

3. How many apertures per square inch has the gauze ? 

Explosives, 

1. Which explosive do you consider the safest for use in coal 

mines ? 

2. State your reasons, and explain what precautions you would 

take to prevent shots from blowing out. 
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Ooai. Mines Regulation Act. 

State the regulationB — 

(a^ As to statioDB tiad mapections ; 

(b) As to eirt^umstanoee under which Qotice to Una 

inspector is required to be given ; 

(c) As to books and reg inters required (give a list) ; 
((f) As to hours of employnieot of boys, girls, and 

women ; 
(e) Afl to ahot-firing. 



Newcastle {1st Class), 18@3. 
SinkiTig. 

1. Describe the method of sinking s, shaft where quiek&ajid ja 

met with in the first 30 fathoms. 

2, Give sketches and dimensions of the mnteriab generally 

used while sinking through C|uick3aud for a pit intendad 
to be 12 feet diameter when finished. 

Surface Arrangements. 

I. Make a sketch showing the surface arrangements you oou" 
aider necessary for a eoUiery having an output of 600 
tons ppr day, and where there is pumping and ventilating 
machinery. 

UTtderground Arrangements. 

1. Draw a plan showmg how yoii would lay out the workingft 

of a coUiery for 125 hewera in each, shift. 

2. Give the number of men in each district. 

3. State the quantity of air in each split, and indioate its course 

by arrowa. 

4. Show the position of aU stoppings, crossings, dooiBj and 

rcigulatora. 

5. Show main ways and landings. 

NoTB. — One half the output to b ' from bolds sod 
pUlarBj and one-half from long wall workings. 

0(Kes, 

1. What gasea are met with in coal mines ? 

2. Give an account of their nature and properties. 

3, Supposing a level drift, 70 yards long, to be filled with fijfe- 

damp at the most explosive point, and that the air aod 
gns could be separated, what length of the drift would 
each occupy ? 

4, What amount of atmospheric aii would render the abov« 

mixture non-exploaiye 1 
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Ventilation. 
1. Explain the theory of the ventilation of mines, and say 
why artificial ventilation is more reliable than natural. 

2. Explain the rule which should be followed in splitting the 

air, and state what is the practical limit to the number 
of splits, and why. 

3. How should a deputy or other responsible official proceed 

to remove an accumulation of fire-damp in a working- 
place ?• 

4. Should such official report the condition of the place as he 

found it, or as he left it ? 

Furnace. 
1. Sketch a furnace suitable for 100,000 cubic feet of air per 
minute, giving its dimensions and relative positions to the 
shaft. 

Barometer and Thermometer. 

1. Explain the use of the barometer and thermometer. 

2. How would you expect the gases in a mine to be affected 

by a fall or rise of the barometer ? 
2, How does a change in the atmosphere, indicated by the 
thermometer, affect the condition of a mine ? 

Haulage. 

1. Describe, with sketches, any system of mechanical haulage 

with which you are familiar. 

2. Describe the method of working it. 

3. Explain fully the method of attaching and detaching tubs 

at the several landings and other places where necessary. 

4. Describe the method of working curves and junctions. 

Dams. 

1. What precautions are necessary in selecting the position 

and preparing the place for a dam capable of resisting 
a pressure of from 50 to 100 fathoms of water ? 

2. Sketch two such dams (giving the dimensions) one of timber, 

and one of brickwork, for a place 6 feet high and 8 feet 
wide. 

3. What is the pressure, in lb. per square inch, due to a vertical 

column of water 76 fathoms in length ? 

Surveying and Levelling. 

1. Describe the ordinary method of surveying, and the instru- 

ments employed. 

2. In using the magnetic needle, what precautions ha ve you to 

take in surveying and plotting 7 



234 



A COLLIEBT irAN&OKB. 



3. Rot the folio wing bearings, atid state what should be the 

course ajid length of the seventh get tO tie with ths 
begiiming of the fifst set ; — 
No. 
1 S. 4Ti E. 

2 s. m W, 

3 S. 30i E. 

4 N. 62| W. 

5 N. 41 E. 

6 N. 62i W. 

4, Describe the sjBtcm of levelling you are acquainted with, 

Euid show how to keep a k^*el book, and reduce the levels. 



Links, 
340 
160 
124 
710 
230 
340 



West Sooruisn District (1st Class), l&oe. 
Mines Megulation Acts. 18S7 to 18&6. 

1. State the proviBions of the Avis with regard to the inspection 

of the mine by the workmen, and say why in your opinion 
thiB is not mort frequently don-'. 

2. State the provisions of the Acts, with regard to check- 

weighmtn. 

3. Stfttt' the General Bulea as to the inspections of Uie 

workings. 

4. State the provisions of the Ada as to plans. 

5. What are the duties of a miinager and of an under-ntanager 

under the Acts ? 

VeTtiilatioti, 

1. Plan No. I shows etoop and room workings in a 5 feet seam 

which gives off fire-damp. Show on the plan how they 
should be ventilated, noting where safety lainpa should 
be used, and where naked lights. Give the quantity of 
air in each current, and show the brattices, screens, 
stoppings, regulutora, and aircrossinga. Show which 
roads should be used an drawing roads, and criticise 
the plan so far as ventilation is concerned. [Flan 
om'tted.] 

2. Flan No. 2 shows long wall workingj in a 4 feet seam. Show 

on the plan how they fihotdd lie ventilated, giving the 
quantity of air in each Current, and showing the ecFeens, 
stoppings, air-eroasinga, doora. and regulators. Criticise 
the plan so far as ventilation is oonoeni^. [Flan, 
omittid. 
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3. Make a sketch plan of a section of ten long wall places 

working to the rise (1 in 4) in a 5 feet seam, showing 
how the ventilation should be arranged to take the gas 
out of the face of the brushing where a considerable 
quantity is liable to accumulate. 

4. The ventilation of a colUery is caused by a furnace which 

is placed at the bottom of a round shaft 10 feet in diameter 
and 150 fathoms deep. The downcast which is close 
to the upcast, is also 10 feet in diameter and 160 fathoms 
deep. The quantity of air is 60,000 cubic feet per minute, 
and the water-gauge at the separation doors at the pit 
bottom is 1 inch. What size of fan would it take to replace 
the furnace and increase the quantity of air to 80,000 
cubic feet per minute ? How many revolutions would it 
require to be driven ? What water-gauge would be got 
and what size of engine would be required with a steam 
pressure of 100 lb. per square inch ? (Co-efficient of 
friction, -01 lb. per square foot of rubbing surface for a 
velocity of 1,000 feet per minute.) 

5. What are the gases commonly found in mines ? Describe 

their characteristics and give their chemical equivalents. 

Sinking, Fitting, and Pumping. 

1. Two shafts are to be sunk to a depth of 200 fathoms to 

win an area of 1,000 acres containing 24 feet of workable 
coal. It is proposed to draw 1,000 tons of coal per day, 
and it is not expected that the growth of water will 
exceed 1,000 gallons per minute. The surface consists 
of 120 feet of mud and wet sand. What size and shape 
of shafts would you propose to sink, and how would 
you proceed to sink through the mud ? 

2. Assuming that 600 gallons of water per minute were got 

in the shafts, in the previous question, in a post of cuttery 
sandstone 50 feet thick, just under the mud and sand, 
would you tub it back ? If so, give particulars of the 
kind of tubbing you would use. If you would not tub 
back the water, state fully your reasons for so doing. 
The surface of the pit mouth is 200 fathoms above the 
position of the Lower Drumgray coal seam. 

3. Compare the cost of striking a dry shaft 18 feet by 11 feet 

with that of a circular shaft 16 feet diameter, when 
miners' wages are 68. 6d. per day. Discuss the advan- 
tages and disadvantages of each form. 
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4. Make A sketch plan of the pithead arrangementfl you would 
make for the collitry in question No. 1. There are three 
iptalities of coal, and the drosa is all to he washed together, 

6. Describe fully how you would cope with nn inrush of watef 
of 2W gallona per minute coming from a fault at n point 
ont! mile fiom the pit bottom and UMJ feet below the 
ieve! of it. 

Winding and Haulage. 

1. IVhat si^c of engine would you erect to draw 600 tons of 

uoal per d »y of eight hours, from a shaft 3iK^ fathoraa deep? 
Steani pressure is 100 lb. per Square in h, and hutch 
tontains lit cwt. of coal. 

2. It i& required to transmit by eltttricity 100 horae -power 

to be used for haulage purposes, a distance of one mila 
from the generator. What voltage would you use T 
WLat liorse- power of engine and size and description of 
dynamo would you erect If What size of eables would 
you put in ? and how would you carry them along the 
roadways underground ? 

3. Make a sketch of the; best driving pulley for endless-rope 

haulage that you are acquainted with. State fulJy its 
advantages. 

4. A dook dips 1 in 4, is fitted vnth. endless rope haulage for 

a distanc'O of 250 fathoms, from which level coal is Ixjing 
drawn, and is to be driven other 250 fathoms. Wliat 
arrangement would you make for drawing the materiala 
from the dooka while they are being driven, and for 
pumping the water, assuming the growth to be under 
thirty gallons per minute t The coal is 3^ feet thick, 
and the dooks are to be driven long wall. 

5. The water available for the boilers* in very hard. What 

kind of boilel-3 would you use, and what steps would you 
take to protect them ? Tlie hardnctss of the water is 
due to the presence of sulphate of lime in it, 

Survtijii^ and Brtiwing. 

1. What instmmentB would you use in levelling a dook dipping 

1 in 2, and what in a level road I in 100 1 What is the 
bencht of Iiaving levels on colUery plans t What datum 
would yoii vi.ie in putting the figures on the plan ? 

2. Plot the following bearings to iv scale of 1 inch = a chain, 

and find, and mark un your paper, the length and bearing 
of a line drawn from the starting point to the end of the 
fourth bL-aring ; — 
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No. Links. 

1.— N. 20 E 292 

2.— N. 80 E 200 

3.— S. 77 E 320 

4.— S. 26 E 240 

5.— S. 40 W 270 

6.— S. 67 W 316 

7.— N.38iW 393 

3. Give in detail, the deductions on measurements, made on 

inclined planes, so that they can be plotted to, horizontal 

lengths as follows : — 

(o) 1 in 1 345 Jinks. 

(6) 1 in 2 430 „ 

(c) 1 in4 620 „ 

4. Sketch and describe in two different sections, the details 

of an air-crossing, 6 feet wide and 4 feet hig'r, in % seam 
of coal 4^ feet thick. State what materials you would 
use, and the reasons for your preference. 

5. Sketch neatly, sections of the various seams of mineral 

you have worked, including 4 to 6 feet of the roof and 
pavement giving all details of stony ribs in the seam — 
whether worked by stoop and room or long wall, and 
how much a collier puts out per day. State the name of 
the colliery. 

Modes of Working. 

1. What are the features of a seam of coal you would prefer 
to work by stoop and room rather than by long wall ? 
State the nature of the coal, roof, and pavement that 
in your opinion is most suitable for that method of 
working. Give your reasons for preferring long wall 
to stoop and room. Do you know of any seam that 
would work better by some other system than by either 
of the above methods ? 
2. A seam of coal 4 feet thick, at a depth of 150 fathoms, 
wi<^ good roof and pavements, has to be worked by stoop 
and room, dip 1 in 10. Show by sketches and figures 
how you would lay off Hie pit bottom pillars, and their 
sizes, around the two shafts, both of which have to wind 
coal. Show on sketch the sizes of ten ordinary pillars 
level course on each side of the pit bottom, four to the 
rise and six to the dip. Would you make the pillaiB 
the same size if the depth was 80 fathoms ? Give 
your reasons for any change you suggest. Show the 
method of ventilation, with air-crossings, trap doors 
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aad B t o ppu igB, and hoT jcm would keep the water bum 
ne wiQckin^ 60111 getting to the dip. 

S. A fleam of coal 6^ (eet thick, dip I in 6, is to be worked by 
lo^ wall. What width of roads and wall fao^ bom 
fliatiie to centi^, and how much bnishin^ of haM bla« 
■tpdf Would be t^^ ired to be taken in the fiist inatanoe 
to build and pack the std«s of the roeda «t {a\ 100 faduHUB 
deep^ (6) 300 fathoms deep? Show bj sketches in plana 
■ad SBCtioDf the aboTe qoene^ marking sizes ia 
figura at eaeh depth from Eorfsce. 

^ Ifatr a sketch of a seictioQ of stooping of plUazs oO yards 
■qoare in a & f?et aeam. with a g!Ood roof, showmg tiui 
OBtlioe of the pillais taken tya% so that noae- of the pillaia 
will be left too far behind and have to bear too much 
weight OO them. AFake a sketch to an enjaiged acale 
of a dngle piUar, showing all the lifts, aod the otdef in 
which each is taken out, aod aba tike poaitkm of the rails 
in each lift. How oi&nv ptopa wtntM be aet in eAch lift ? 

5. What is yottr expeiienoe genendly of coal-catting machines ? 
What W4m;$ as to thickness of coid, roof, and pavemoit, 
in TODT opinion, are thej to be prefeired to n>*n"ftl 
labour ! Show on sketoh plan how yon would piepue 
an oxdinary sectiMi of ten long wall faces to be wiorked 
bj a eoal-cutting machine. What is yoor experience 
as to the benetitd 10 be deriired from working by 
machines T Compatie tbem as to oott of productdoa, 
and as to rouncliKss of coal with hand Wbotur. 

1. What is the cube twM at 12, 95,31^625 * 

2. The miners nominal wage is 37^ per cent, ov^r the has^ 

rate, which is 4s. pt^r day. What should the rate ps 
ton be when the daig is 3 tons !! 

3. What is the cotit pez fathom of lining a cLrctilar ptt 16 feet 

in diameter with bnckwork 9 inches thick at thi* rate of 
ITs, per cubic yanl t 

1. What vi the total output per aimuju at a colliery wltere tiie 
boiler cott^umptioa is SiOtit) tons per annum, and ia 6 
per cent, of the total output ? 

3. An air-way is arched with » sf mi-circular arch- The «iMr 
roadway is 10 feet wide and G^ feet high. Find the aie« 
in sqUatB feet. 
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ExpUmvea and Strength of Material. 

1. State your objection to using compressed gunpowder 

cartridges which are not about the same diameter as the 
shot-hole. 

2. What is the principal danger to be guarded against in the 

use of the nitro-glycerine compounds ? What arrange- 
ments would you make to guard against this danger ? 

3. What thickness should a cast iron pipe 6 inches diameter 

be made to have a bursting pressure of 4,000 lb. per 
square inch ? 

4. What size of sling chain would you • se to lift 20 tons of 

pipes ? 



West Scotland (2nd Class), 1902. 
Mines Regulation Acts, 1887 to 1896. 

1. State the provisions of the Acts with regard to the inspection 

of the mine by the workmen, and say why, in your 
opinion, this is not more frequently done. 

2. State the provisions of the Act with regard to checkweigh- 

men. 

3. Stivte the General Rules as to the inspections of the 

workings. 

4. State the provisions of the Acts as to plans. 

6. What are the duties of a manager and of an under-manager 
under the Acts ? 

VeniHation. 

1. Plan No. 2 shows long wall workings in a 5 feet seam which 

gives oflF a considerable quantity of fire-damp. Show 
on the plan how you would ventilate them, giving the 
quantity of air in each current, and showing the screens, 
stoppings, air-crossings, doors, and regulators. Criticise 
the plan so far as ventilation is concerned. [Plan 
omitted.] 

2. Make a sketch plan of a section of ten long wall places 

working to the rise (1 in 4) in a 6 feet seam, showing how 
the ventilation should be arranged to take the gas out 
of the face of the brushing, where a considerable quantity 
is liable to accumulate. 

3. State what practical experience you have had in the ventila- 

tion of collieries. 

Sinking, Fitting, and Pumping. 
1. Sketch a sinking kettle to hold about 15 cwt., giving 
principal dimensions. 
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2. Give Bketch with dimension!; of a hjxiisiilir joint oa ■ 

inch ptpe tot a working pressuze of l.DOO lb. per ^uue 
inob. 

3. What size of pump would yon pat in to iwe '2S(^ ^Wmm 

per minate, allowing the eagjne to stand tix houn out 
of the twenty 'foor. 

4. Id pamping water ttom a depth of VMi fathoms frDm the 

evrface, what Tertical head would you alUiw lor each, 
lift of pumps ! What kind of valve would you use ? 
3. How dumy vertical feet would you eJcpect a 3- inch siphon 
to lift water if diBtaboe from summit to suction js 200 
fathoou, and delivery end is vertical ^uad i? 13 fatboms 
long? 

Winding and Haulage. 

1. Sketch and describe the beet haulage clip you are acquainted 

with for drawing up hill 1 in S. 

2. What is the flattest inclination on whkh an incline will 

Bftlf-a^t if rakeo conaist of twelve hutches, the era«A 
weight of each hutch beitig 14 cwt, and the tare 4 cwl ? 
The inetine is 300 fathoms long, and the rope weighs 
3 lb. per fatbom. 

3. Sketch with dimeiusians a cage euitahle for raising two 

hutches each containing 10 cwt. of coaL 

4. Wliat is the average distance per day tra veiled by (o) a 

drawer collecting single hutches from the faces to a lye 
an average distance of 75 fathoms per rake > (t) A pony 
collecting hutches In rates of two ur three froth the 
faces to a lye an average distancu of 100 fathoms per 
rake ? (c) A pony going along a level road from a lye 
to the haulage tertDiDus or pit -bottom an avpr4.ge 
distance of 250 fathoms per rake 7 

5. DcHcribe in detail with sketches how you would apply the 

cut-chain system of haulage to the drawing of a heading 
rising 1 in 4 with branches to both Bides. 
Surveying and Dtavrtng. 

1. Show face of a common dial with the position of the aight^s 
and needle, when you are about to lay out a toinc to go 
N. 45 degr(!e8 W., and another one to go N. 80 degcees E. 

% Sketch nt'atly a hutch road, and branch off it at right angles. 
The rails are 6 feet long, tnalieable iron, bridge pattern. 
Show the position of the points, crossings, sleepers, 
and spikes. The length to be sketched of the main road 
to be about IS feet and the branch 12 feet. The ra 
are 15 lb, to the yard^ and the gauge 26 inches. 



3, Skekih a section of tbc variotia aeams of coal you have 

worked. Show the Btratft for 5 feet above aiid below 
the coal, and also the seam with any riba of atpiw ot 
blayes in it. , ^a^ 

4. The following survey of workings is to be plotted to A 

scale of 1 inch to a chain. The beginning and end of 
theao bearings, A and B, to be connected by & mine. 
Give the direction of the mine and its length. 

Modes of Working Coal and oiher Minerals. 

1, Give a abort description of the various modes of working 

coal, as practised in this country, explaining fully the 
circumstanceB under which each system is most suitable. 

2, Sketch and describe how you would renew old broken timber 

in a horse road 25(1 yards long, 6 feet widt;, by SJ feet 
high, BO as not to interfere with the traffic, which goefl 
eight hours in the twenty-four. It is a return air-couiset 
v-ith bad air passing through it, and having considerable 
weight on the timber, the depth being 80 fathoms. State 
what aizea you would prefer, and what measures jqm 
would take to preserve the new timber in future. 

3, Sketch how you would work a seam qf coal 3 feet thiek 

at an angle of 30 degrees and at 85 fathoms deep by 
Btoop and room. Show in section how you would take 
out the pillars. If you prefer to work by long wall, 
show bow the coal would be taken to the main roads. 

4, In a seam of coal 5 feet thick, with an average roof and 

pavement, what size of stoops and rooms would you adopt 
to get the largest amount of coal possible, consistent 
with safety and economy, and what would be the per- 
centage of coal left in the pillars, (a) at 80 fathoms in 
depth ; (&) at 150 fathoms in depth ; (c) at 200 fathoma 
in depth 1 

Arithmetic. 

1. What IB the square root of 5,490,692 t 

2. A long wall place is 50 foet long, and the coal is 24 inches 

thick. If brushing costs 14s. per fathom, how much 
does it cost per ton ? (30 cubic feet of coal weigh 1 ton.)' 

3. A roadway is timbered with sets of (imber every 2^ feet. 

Each set consists of two tegs and a crown. The lega are 
6 feet ajid the crown is 10 feet long. If timber costs 
28a. per 100 feet, what is the cost of timber per fathom, 
of the roadway V 
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Exploe:vt;* and Strength of Materials. 

1. What esploeive would you use in (o) coal, (b) hard fakes 

briifihing, (c) a whin mine I 

2. What ij3 the brv^aklng strain of a. beam 8 feet long, 18 inches 

deep, and 12 inches Viroad, loaded in the middle and 
supported at both etid^, )f a beam 12 im^hei^ ^ong and 1 
inch square, supported and loaded in the aame way^ 
hreaka with 5(X> tb. T 



6. 



Stafford Distbict (Ist Class), ItKB. 
Venhfatitm. 

1. Whftt advantage is gained by splitting air in m'nes, what 

rulea should t>e obeervt'd, and what methods adopted T 
Give aketches. 

2. How doca tlie power to overcome friction of air in mines 

vary with the perLmeter, length of rubbing surface, 
area and velocity t 

3. Diaouaa tbt> baroraeter^ themiomettr, and aiiera omefcer, 

and atate their iifle in conntx^tion with collieries. 

4. What are the Opneral Rules in the Act which refer to the 

ventilation of mines* nnd how do tbey affect the oaae 
of a fan requiring stopping for repairs ? 

6, Sketch and give a deaoription of either a Guib&l or Waddle 
fan or any other fan you may be n{"t]tiftintcd with. 
If a fan running 3i.\ty-five re volutions per minute giyeA 
100,000 cubic fpct of air per minute, the wat^er-gaTige 
Ijteing 2-5t give the horse power of the air by increasing 
the volume to 1,W,000 cubic feet per minute, give the 
water-gauge, horse-power, and number of revolutioos 
of the fan, 

7- What will be the effective horse-power of a ventilating 
fan when a volume of 250,000 cubie feet of air per minute 
is circulated, and the ventilating pressure equals 19 lb. 
per square foot " 

8. V«Dtilate the ac«ouipanying plan. [)^lan omitted.] 

GtMes and LigMiruj. 

9, What are the gases met with in mines ? Give their symbol 

and specjlic gravity, methcMls of detecting them, and 

proportion of atnioflpheric air whif:h renders them 

harmlesB. 
lU. What g!iaeK are given off from epontaneous cotubustiou t 

Describe tUoir properties. 
11. Give the General Aule referring to safety -lam pa. 
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13. Which do you considef the beat and most efficient safety- 
lamp for use in : 

(a) A aeam lying at an angle of 50 degrees ? 

(b) In one lying fiat "i 

(c) Give the lighting power of eaoh. 

SponiansojiS Cornbustion, 

13, Explain fully how you wcmld proceed to re-open a mine 

after an ejcplosion due to gob-iire — the seat of the fite 
being unknown, the seam being a gaseous one, and lying 
at an angle of 30 dogTMB — and state what gasea you 
would meet with. 

14. How would you lay out and work a gaseoua seam of ooal 

lying at an angle of 45 degrees liable to spontaneouB 
combiiation t Give altetoh. 

Oeology. 

16, DisDuga the iise of geology to the mining engineer. 

16. What can bo learnt from the fo&sils met with in the co*l 

meaaurea ? 
IT. Give a SEXitiou of the coal-field you are acquainted with. 

State some of its piinotpal geological features. 

AjrAidance. 

18. Do you hold an ambulance certificate ? 

19. If at any time you have rendered first aid, give a short 

account of the same. 

20. Give your idea of a central rescue station. Doyou consider 

these stations advisable, and to what radius should they 
be limited ? Also state what appUancea, &c., you 
consider neceaaary to bo kept at the station. 

1. Describe the safest and most oconomical boiJer lor generating 

steam with which you are act^uainted, 

2. What fittings should each boiler have V State what pre- 

cautions should be taken to avoid accidente. 

3. Deecribo or sketch the method of seating a Lancashire 

boiler, and also the method of connecting the a team and 
feed waterpipea where there are several boilers in, a 
battery. 

4. Name some of the chief impurities in boiler feed water. 

What difficulties or dangers arise from, using impnre 
water, and what precautions would you adopt where 
you were compelled to use it ? 
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& What E^ethod would you employ for ^applying bigh ptcesore 
boifet¥ with ffed-water ? D^scrilie or sketch the most 
cffieimt fttmogemeDt for beating feed-water witk which 
yvn us arqiiainVsd. 

6. WhAt 515* ftod type of winding {ogines would yon employ 

for raising 800 tons iu eight hooi^ frtnn a sh&ft 500 ywda 
deep * State what steam pressure you woold u^e, utd 
give the pciDciiMl dimensiooB of the cngiaps. 

7. What UT^ tJie rHpectire advaat«ge3 «ad disadvAntdgee of 

aUde valves, pietoa valves, and Comisli or doable-lMfefc 
T»lvies for winding engines ? 

8. Sketdi a shde tbItc^ pisttio valve, Cornish or double-heat 

vaJvt, 
9l mtat, in ytMt optnian, » At beat ^rpe of piston '! Give 

afcptclirts of two diftaent ^TP"^ 
HL P m r ribt bnefllj the me of a steam engjoe tndieator, and 

show by fiketeh bow you wovid connect one to an copaa 

to lake a diagiani. 
IL If k new pair of winding esgiiKs was using too mock eteam^ 

deanibe in wh«t way the iudkAtor would help jon to 

■erertain the cause, and state how yoa would proceed 

to mnedy the defect. 
1ft. ftotah a pump suitaUe for nisH^ 6^000 gaJkai td water 

pcf bovr thnyi^ a 'rectkal Ite^^u of IAD jraHa, aiBd 

giiv^ pctpcipa] diiwnarion* 

13. ¥)^t ftae tagatee wryi^ you c^^loif for iliii^ two ^mDbh 

ra^ baiil»fnr. the kwd upok eat^ topt Imv^ U tooa 
dwd avight ? Show by stetch how yoo wooU ■an^B* 
tW en^ w and f!^v for driving tbe two rapes, iadantiqg 
waefe yon. wmld nx etatanta. 

14. Erplaai wlut is a ant hr wmf atea^ expaaanelj-,^ lad 

tsplaa how vtM can cconaaave atoa^ aaaanmption hjr 
t««dna«ng. 
tSk BmoiW with «ke*dHB how ;«■ voaU fix *«''****? ' ^ 
(<aDiBa waodMt n}d» or vite pijfca) in « abaft IS feet 
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3, Describe the beat switch with which you are Acquainted for 

controlling a 10 B.H.P. motor. 

4. What sjBtem and construction of cables would you conaidef 

beet for carrying a continuous current of SCO volts down 
a shaft 6(K) yards de^ p and along the working roEids it 
How would you fix the cables, and what steps would you 
take to preserve them from mechanical injury, and to 
avoid risk of Injury to workmen ? 

Sinking. 

1. Describe or show by sketch how you would lay out the 

surface arrangcmcnta of an ordinary sinking shaft. 

2. Deacribe a method of fixing and sketch — 

(a) An ordinary walliug crib, 
{b) A water or garland crib. 

3. In sinking two shafts a. feeder of water yielding 100 gallons 

per minutp is met with at a depth of 250 yardji. State 
how you would deal with it so as to proceed with the 
sinking without delAy. 

4. Give a sketeh of a. bricking scaffold, and state how you 

would raise and lower same, and how you would support 
it whilst bricking, and what you would do with it whilst 
sinking. 

Surve^ng. 

1. Give a short description of the usual mod« of making & 

surf act! survey, and show how you would survey the estate 
shown on plan No. 1 attached. [Plan om tted.] 

2. Deecribe the method of making an underground survey 

with (1) the loofle needle, (2) the vernier, and ahow how 
you would keep your field book in each case. 

3. WLat modes of plotting the above are you acquainted with t 

4. How would you level underground with steep inclinatioiu, 

and with a very moderate inclination ? 
6. What are the requirements of the Coal Mines Regulation 
Acts with regard to Terticat and horizontal Beotioaa^ 
and faults or dislocations of the seam ? 
Laying ovi a Colliery under Varitms Conditions. 

[Candidate unacquainted with the South StaSordahire 
Thick Coal Seam are not required to answer quoBtioDB 
Telating thereto, J 
It If you had an estate of 120 acres of South StaSordfihire 
Thick Coal of the section stated below, and with a strong 
bearer, upon what system should you work it T State 
■wiiy. 
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^^_^ Bearer or Rock, Ft. in. 


Pt. in. ^^^^H 


^^H Booves coal 1 


^^^H 


^^^^H Top slippeF oo^l 3 


^^^1 


^^^^1 


^^^1 


^^^^H T^.mba , 


^^^^1 


^^^^B Tow 


^^^H 


^^^1 Bat 


4 ^^H 


^^^^1 Brazils 


^^^H 


^^^^^^H Hard stone — 


1 ^^H 


^^^^H Stone 2 9 


^^^H 


^^^^^H Dundicka ooal 6 


^^^1 


^^^^^L^ Patchells 6 


^^^M 


^^^^^^H Swayer 


^^^M 


^^^^^F^ Dice , 


^^^H 


^^^^V Benches 2 


^^M 


^V 28 3 


1 10 ^^1 


^^H 2. Upon what syBtem would you work an estate of l&O sxscem ^^^^| 


^^^^^ where the South Staffardsliire Thick ooal waa of tb» ^^^| 


^^^^^L foHowmg section, the coal tender and 


the beaHQT tioi ^^^| 


^^^^^^^ 


^^^M 


^^^^M Black Bat. Ft. in. 


Ft. in. ^^H 


^^^^^H Bodves coal 1 8 


^^^H 


^^^^^1 


3 


^^^1 


^^^^p White 


3 


^^^H 


^^^^^H MeuEB 


1 6 


^^^H 


^^^^P Tow 


3 2 


^^^H 


^^^^^^B Brazils 


1 6 


^^^H 


^^^H 


, . , — 


5 ^^1 


^^^^f 


2 7 


^^H 


W ,. Veins 


2 


^^H 


^ Bat 


........... — 


6 ^H 


^^K Stone 


2 


^^H 


^^^^^ PatohellB t. 


2 6 


^^^H 


^^^K Swayer 


1 7 


^^H 


^^^^1 Slipper 


3 


^^^1 


^^^H 


9 


^^^^1 


^^^^^^M Benchea 


1 ft 


^^M 


^^^B 29 11 


11 ^^H 


^^^^^V Note:, — The Veiue coal is strong, but of no commeircikl ^^^^| 


^^V value. 


^^H 


^^B S. Aseunie the depth to the coal in the last two questinnit to ^^^H 


^^M be 250 yards, and to have an inolinfttion of I in 20 ; ahow ^^^H 
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on plan No. 2 the position of the shafts, roads, workings, 
and mode of ventilation you would arrange for one of 
the seams in the laat two questions. [Plan omitted.] 

4. State your experience in working South Sta£Fordshire 
Thick coal ribs and pillars, and state the chief diffionlties 
met with. 

6. Name and describe with sketches the different methods 
of working coal with which you are acquainted, and 
explain what circumstances with reference to the nature 
of the floor and roof and nature and thickness of the 
coal are most suitable for each method. 

6. With seams of coal as below how should you proceed to 

work them ? State your reasons. 

First Seam. 

Ft. in. Ft. in. ' 
Bock 

Coal 10 — 

Bat — 3 

Coal 10 — 

Bat — 6 

Coal 2 — 

Bat — 9 

Coal 6 — 

Bat — 3 

Coal 3 9 — 

Second Seam. 

Ft. in. Ft. in. 
Soft binds. 

Coal 26 — 

Dirt — 2 

Coal 4 6 — 

Dirt — 6 

Strong fireclay — 9 

Strong rock. 

7. Plan No. 3 is intended to represent an estate of 600 aoies 

under which the seams in the last question lie at a depth 
of 300 yards and 350 yards. Show on the plan the 
position of the shafts, roads, workings, and mode of 
ventilation and state the diameter of the shaft you 
recommend for an output of 500 tons a day for one of 
the seams, and state which of the seams your plan refers 
to. [Plan om'.tted.] 
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Underground Manfttftmenl, Pruclical VetUUatifM, Tintbemig, 
Shot'/iring, and General Kncmiedge of Exjilosives. 

1. Name a few important points whicb in your opinion are 

neceaaary lor underground management. 

2. Id South Staffordfltire Thi<?k coal uorkinga how wouM 

you arrange to ventilate the openings ? 

3. Give aketches of the best arrangemente for air-croanings 

either over or under, which you know, and say generally 
what your views are with reference to them. 

4. In long wall wher^ there ia gas, how should you arrange to 

ventilate the waates, and what should you do with 
abandoned roads ? 

5. State the requirements of the Mines Regulation Acts aa 

to ( 1 ) Stations ; (2) inapectiouii before commeooing 
work ; (3) inspections during nhifta ; (4) aa to aecuring 
roofs and sides and provision of timber ; (5) ventilation 
and meaAurement of thtJ Bame. 

6. Give your experience of timbering in roads and faces. 

Explain the difBcuUiea against which the timbering 
had to contend, and show by aketthee the way in which 
the timber was fixed to meet such difficulties. 

7. Where do you consider cogging most useful in South 

Staffordshire Thick Coal workings ? 

8. How would you proceed to raise the height of a road where 

the roof ia already heavy on existing timber 1! 

9. What are the instructions given in the Home Office Order, 

October, 1901, with regard to detonators ? 
!0, Under what conditions are the explosives nrit on the 
Permitted List not allowed to be used in a mine T 

11. Under what conditions can the explosives on the Termitttid 

List be used ? 

12. In blasting describe : (1) Making the bore -hole ; (2^ cleansing 

the bore<hole : {3) tamping the bore-hole ; (4] ramming 
the bore -hole. 

13. What are the advantages of packing the goaves in long wall 

work ? 

14. What conditions are conducive to spontaneous fires, and 

what are their firet indications ? 

15. Describe shortly the constituents of the high exploaives 

with which you are acquainted, and give the comparative 
power of high explosives as compared with compressed 
gunpowdtr. Name their advantages and disadvantages 
aa compared with gunpowder. 
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Stafford District (2nd Class), 1902. 
Arithmetic. 

1. The area of a block of coal is 5,760 yards ; what is the area 

in acres, roods, perches, and yards ? (Statute measure.) 
What weight of coal is there in the block, the seam being 
3 feet 3 inches thick, and weighing 18 cwt. to the cubic 
yard ? 

2. If a coUier and his drawer get 4 tons of coal for which he is 

paid 3s. 6^. per ton, and he pays his drawer 30 per cent, 
of what he receives, how much will he have left for himself ? 

3. If two pits are winding respectively. No. 1 pit, 1,273 tons 

10 cwt. per day. and No. 2 pit, 729 tons 10 cwt. per day, 
the cost per ton at No. 1 pit being 4s. 1^., and at No. 
2 pit 6s. Id. per ton, what will be the average cost per ton, 
taking the two pits together ? 
Coed Mines Acta, Special Rvlea, and the Explosives Order. 

1. State the provisions for persons working machinery under- 

ground and on the surface. State the time children 
may be employed above and below ground per day, and 
per week, under the Coal Mines Regulation Acts. 

2. What are the duties of an imder-manager as described by 

the General and Special Rules ? 

3. What are the conditions now laid down with regard to shot- 

firing in mines, having in view the conditions as pjblished 
in the Explosives in Coal Mines Order of October 
1st, 1901 ? 

4. What are the General and Special Rules to be observed by 

sinkers ? 
6. In mines where safety-lamps are in use, what are the pre- 
cautions to be observed by the workmen in regard to 
their use ? 

Practical Working. 

1. What system of coal working have you been accustomed to ? 

Describe same with sketches, and also the system of 
timbering. 

2. Describe the working of compound hauling engines, and 

explain their advantages and disadvantages over other 
engines. 

3. If you are working packs in a seam of coal 6 feet thick, 

with a strong roof, what is most essential that the officials 
should pay particular attention to ? Give the reasons 
for your answer. 

4. State the conditions which may tend to bring about a boiler 

explosion. 
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5. When withdrftwing timber, what precautions would you 
take— (fl) when loosening the timber ; (4) when removing 
it from the fall ? What toola do yov consider neceasary 
for thi£ work ? 

JfiTie Qaszs, Lighting^ taid YentUathn. 

I. What, in your opinion, is the best safety-lamp? Describe 
it, w^ith three others you are acquainted with. Give the 
reafions for your opinion. 

5. If the vtintilating fan waa damaged or the fumaco put ottt 

by an eiploaion, and you found the returop full of fire- 
damp, what temporary means would you adopt to Teatore 
the ventilation ? 

3. Ln a mino ^ving oS a laiga quantity of fiFe-damp how 

would you ascertain if the mine was properly ventilated ? 

4. If 10,(HX> cubic feet of air are circulating through a mine, 

and you want to increase it to 30,000 cubie feet, how 
much muBt the ventilating current be increaHwi T 

6. Show how you would ventilate the workings on the annexed 
plan, having due regard to require men ta for haulage, 
and the working of the mine with regard to the restrictions 
of the Coal MinBB Begulation Act, (Plan not reproduced.) 



Staitokd DiaTBicT (1st Clabb), 1901, 

1. State the rules tliat are appltcahje to the resistance of air 

travelling through a mine : deacribe and state how yon 
would be guided by aueb rules in layijig out ihs general 
ventilation of a mine. 

2. The tolal quantity of air circulating in a mine ventilated 

by ti fan and natural ventilation combined is 100,000 
cubic fti?t per minutt', The quantity circulating when the 
fan is standing is 25,000 cubic feet per minute ; what 
quantity would circulate if the effect of natural ventUo- 
tion could be oliminated ? 

3. If 40,000 cubic feet of air per minut^i are passing through 
one spHt in a mine, which ia gauged by a regulator having 
an opening 3 feet by 6 feet, what quantity will pass if 
the opening be increased to 4 feet by 6 feet ? 

Ventilate accompaDying plan, marking by arrowa the 
direction of the air-currents, putting in the neceaeary 
stoppings, doora, brattices, and lamp stations, having 
due regard to getting the coal from the coal iufxm, 
[Flan omitted.] 
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Chemistry. 

1, What is meant by the diSueioQ of gases, and how is it 

utHiaed in Tt^ntilatdan ? 

2, What are the chemical catisea of epoataneoufi combuatioa 

in a ooal mine, and what are the reBultant gaeea 1 

3, Describe how electricity ia produced : — (I) By primary 

battery ; (2) by dynamo. 

Oailogtf. 

1, Describ*^ the uhipf characberistics of the carhonjf t roue strat* 

and of the strata overlying and underljing them in 
ordinary sequence. 

2, Describe the faults usually found in coal measures, and give 

your opinion how they are formed. 

Arithmetic, 

1. How many tons of water will a doubleocting ram pump^ 

10 inches diameter. 20 inches stroke, 20 strokes per 
minute, discharge in a day of eight hours ? 

2. What quantity of fuel will be required per day, eight hou», 

to generate Bteani for an engine 20 inches cylinder, 40 
mobes stroke, running 60 revolutions per minute, 
average steam pressure 50 lb., allowing a coUEurupiion 
of 2^ lb. per horse -power per hour ? 

3. (1) Give the sqaarB root of 18,900 ; (2) Give the on be root 

of 29,791,000. 

Mining Operations Generally. 

1. The folloT*-ing is the section of the strata, where it ia pro- 

posed to sink a shaft : — 

Feet. 

Soil 2 

day 4 

Wet running sand G 

Clay 15 

Sandstone Rook — 

Esplain with sketuhtis bow you would eink through 

this, the fuusbed size of the pit to be 14 feet diameter. 

2. Itescribe the ordinary operations in sinking a 14 feet Bhaft j 

what precautions you. would take for the safety of the 
men employed in sinking the above ? 

3. Describe how you would put in the following curbs : — 

(1) Ordinary bricking eurb ; 

(2) Garland curb ; 

{3) Wedging curb for tubbing. 
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GiTe a description, with sketches, of the method of working 

the seam of coal you are best acquainted with, and the 

different methods of timbering you would adopt. 
Describe! how a steam, engine is indicated, and what are 

the advantages of doing so. 
Describe the method of bringing coal from the working 

face to the main level in a seam at an angle of 1 in 3, 

What apphance would you adopt, and what precautions 

would you take to prevent accidents ? 
Give 8ket<!h as to how you would attach a wire rope to a 

cage, and atate t)ie principal points to be attended to 

to ensure the safe working of the rope. 
How would you commence a survey from the pit bottom 

where steel girders and rails are used, and what precautionB 

would you take to ensure accuracy ? 



Staffobd District (2nd Class), 1901. 
Ventilation. 

How is ventilation produced in mines ? DeaoTibe one 
method. 

One hundred and twenty thousEind ouhic feet of air are 
paasing along an air-course ; the water-gauge ib 2-2S ; 
what is the horse -power ? 

You have to build a stopping to cut off a gob-fire 25 yards 
beyond the last thirling ; describtj how you would carry 
the air to the workmen. 

In an air-way 5 by 6 feet, the velocity of the air is 360 feet 
per minute : what ia the quantity of air in ouhic feet 
that is pasaing ? 

Ventilate accompanying plan, marking by arrows the direc- 
tion, of the air-currents, putting in the necBseary 
stoppings, doors, brattices, and lamp stations, having 
due regard to getting the coal from the coal faces. 
[Plan omitted.] 

Chepiistrt/. 

L Give a list of the various gases met with in mining> their 
syrabolfl, and the effect caused by each of them. 

2, How are gob fires caused in coal mines t 

3. How many pounds avoirdupois will 130 cubic feet of air 

weigh in normal temperature and pressure ? 

Arithntetic* 
1. How many gallons will a. cylinder 30 feet by 8 feet hold f 
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2. Work out the horse-power of an engine, 16-inch cylinder, 

3 feet stroke, running sixty strokes per minute, average 
steam pressure 60 lb. per square inch. 

3. A staUman employs two men, one at 6s. 4d., the other at 

7s. 6d. per day, for six days ; he sent 65 tons at 2s. 3d. 
per ton ; what remains for him after paying his men ? 

Mining Operations. 

1. Describe the method of bringing coal from the face to the 

main level in a seam at an angle of 1 in 3 ; what appli- 
ances would you use, and what precautions would you 
adopt to prevent accidents ? 

2. What precautions are necessary in approaching old workings 

supposed to contain water or gas ? 

3. Describe, with sketches, how you would timber levels and 

drifts in a 6 feet seam with a heavy roof. 

4. What are the duties of an under-mauager as described in 

the Coal Mines Regulation Act, 1887 ? 
■5. Describe, with sketches, how you would fix the following 
curbs in sinking a shaft 14 feet diameter : — (a) Ordinary 
bricking curb ; (6) garland curb ; (c) wedging curb for 
tubbing. 

6. Describe, with sketches, what system of underground 

haulage you are acquainted with. 

7. What is the extreme vertical height that a pump will draw 

water ? Explain. reason why. 
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GLAMOBGAX EDUCATION COMliriTEE EXAMINATION 
QUESTIONS. 

S&ition A. 

1. Define the following terms :—'' Dip/' "Strike,*' "Fault," 

" Stratiun," 

2. What precautions would you adopt in spproaotuog old 

workings ? 

3. Describe the tools you wouJd use, and the operations of 

drilling and chai;giDg shot-holes and the firing of shots, 
4^ Explain the eonstmction pf any ?aiety>lainp "with frhich 

you are familiar. 
5. What ate the advantages of iiphtting the air-current in 

mines V 
e. How do you secure wire-rope guides to the headgear, and 

what arrangements are made to keep the guides rigid ? 

7. DesiTibe the construction and use of the wuter-gauge in 

miniug. 

8. Describe in detail, giving dimensions, ic„ the took used 

by B timbennan in your district, 
S&:tion B. 

9. Convert into -vulgar fractions 1-002, Express in deci- 

mflto V^if . 

10. Find ip inches the length o^each Ride of a square whose 

area irf -144 Sfjuare feet. 

11. What will it cost per Lineal yard to drive a hard heading 

1 1 feet wide by 8 feet high at 08. per cubic yard t 

12. What weight of water will a tank 10 feet hy i feet by 3 feet 

contain ? 

13. What is the perimeter of an air- way 6 feet high by 8 feet 

wide ? 

Secosd Year, — EusMESTiRY Coubsb, 
Section A. 

1, How would you ventilate the space below the seaflfoM when 

bricking in a sinking shaft ? 

2. Explain with sketches the different forms in which timber 

is used in the mine for aupporting roof or sides : first, 
of working faces ; second, of haulage roads. 
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3. Describe the long wall system of working coal. What 

are its advantages and disadvantages V 

4. Describe any modem fan, with sketches. 

6. What is the effect on the action of a pump — (a) If a joint 
leaks in the delivery pipes; (6) if a joint leaks in the 
suction pipes ? 

6. How is the rail fastened to a steel sleeper ? Compare steel 

and wooden sleepers. 

7. In laying out new colliery plant would you put up your 

gearing for round or flat ropes ? And why ? 

Section B. 

8. If you pay l^d. per inch thick per yard forward for ripping 

top 6 feet wide, how much does the ripping cost per 
cubic yard ? 

9. What will be the difference in pressure per square foot 

when the barometer falls from 30 inches to 29-5 ? 

10. If the temperature in the downcast is 45° Fah., with 

100,000 cubic feet of air per minute passing, what 
volume passes up the upcast per minute if the tempera- 
ture is 81° Fah. ? 

11. How is the horse -power of an engine calculated ? 

12. If with a water-gauge of 2-25 you have 120,000 cubic feet 

of air per minute, what quantity would you get for 4 
inches ? What would the H.P. be in each case ? 

Third Year's Course. — Advanced. 
Section A. 

1. What is coal ? Describe the different varieties, and as 

far as possible name the localities in your own county 
where each variety may be obtained. 

2. Describe in detail a method of working a seam 3 feet thick 

with good roof at an inclination of 2 feet per yard. 

3. What is a detonator ? Explain the difference between 

high tension and low tension detonators. 

4. Describe endless rope haulage in two modifications. 

5. What are the circumstances which govern the form and 

size of the coal pillar left around a shaft ? 

6. If you had to put in electric signals for a haulage plane 

600 yards long, write out a complete list of all the materials 
you would require. 

7. How can steel or iron be used instead of timber underground 

for supporting roof and sides ? 
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Section B. 

8, Define tL« tenua unit of work, liorsu- power, centre of 

gravity, co-eflBojent of friction. 

9. Three forcea act at a point and. keej) it at rest. iShow how 

to draw a triangle whoise sidvs ahall represent tlie forces. 

10. The diameter of a drum for a Hat rope is 6 feet. Tlio rope 
is ij incb thick, number of revolutions 34 J. What is the 
depth of the pit ? 

11. A simple screw jack is employed to raiec a weight of o tons. 
The screw has a pitch of half an ineh, and the lever ia 
30 inch lift long. Whftt power has to be applied at end of 
lever t 

12. What pressure niuat a horse exert in keeping back a tram 

weighing 30 cwt, in going down a Iteading having a 
gradient of 3 inches per yard ; friction, one thirtietli ? 

Fotr^TH YEiR's OouBSE. — Advasced. 

iStetitm A. 

1. DoBoribe with sltL'tehes the Waddle fan. 

% Sketch and explain the construction of any two modem 
safety-lamps, stating under what conditions you would 
consider them safe, 

3, Describe the pulsometer. 

4, What methods have been adopted for [equalising the load 

on i^inding engines 1 

6. Describe the process of boring by the Diamond drill- 

I 4. If a ID feet upcast shaft has to be enlarged t^ 15 feet diameter* 
how would you proceed to carry oitt the >vork, supposing 
the ventilating current had to be maintained during 
operations ? 

7. What ore the different forma of screens need for sizing coal T 

8. Describe with sketches the neoesaary tittings for a Lanca- 

shire boiler. 

' SeeHon £, 

9. Convert 25" P. into Centigrade, 2 C. into Fahrenheit. 

10. Explain the principle of the Vernier. 

11. What ai^e pumping engine would you erect to raise ^00 

gallona per minute up ft ehflft 150 }'ards deep f 
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12. How much must the pressure or head of water be increased 

to pass the same quantity of water through 16 four-inch 
pipes as through one 16-inch pipe ? 

13. The breaking strain applied at the centre of a beam 10 

inches deep and 6 inches wide is 8 tons. What would 
be the breaking strain if the same beam was laid so thai 
the depth would be 6 inches and width 10 inches ? 
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When withdrawing timber, what preoautioiiB would yon 
t-akc — (a) when loosening the timber ; (i) when romoving 
it from the fall ? What tools do you consider neoeesaiy 
for this work ? 

Mine Gaee^f Lighting^ and Ventilation. 

1. What, in your opinion, ia the beat safety -lamp? Deaoribe 

it, with three otliers you are acquainted with. Give the 
rojwonfl for your opinion. 

2. If the ventilating fan wels damaged or the furnace put out 

by an explosion, and you found the returns full of fire- 
damp, what temporary means would you adopt to restore 
the ventilation ? 

3. In a mine ^ving off a large quantity of Are -damp how 

would you sBcertain if the minis was properly ventilated ? 

4. If 10,0()0 cubic foet of air are circulating through a mine, 

and you want to increase it to 20,000 cubic feet, how 
much must the ventilating current be increased ? 
G, Show how you would ventilate the workings on the annexed 
plan, having due regard to requirements for haulage, 
and tli(! working of the mine with regard to the reBtrictions 
Off the Coal Mines Regulation Act. (Flan not reproduoed.) 



Staitobd District (1st Class), 1901. 
Ventilation; 

1. State the rules that are appUcable to the resistance of air 

travelling through a mine t dijscribe and state how you 
wmild be guided by such rules in laying out the general 
ventiln-tion of a mine. 

2. The total quantity of air circulating in a mine ventilated 

by a fan and natural ventilation combined is 100,000 
cubic fest per minute, The quantity circulating when the 
fan is standing is 25,000 cubic feet per minute ; what 
quantity would circulate if the effect of natural Tentila^ 
tion could be eliminated ? 

3. If 40,000 cubic feet of air ptr minute are passing through 

one split in a mine, which is gauged by a regulator having 
an opening 3 feet by 6 feet, what quantity will paas if 
the opening be increased to 4 feet by 6 feet T 
Ventilate accompanying plan, marking by arrows the 
direction of the air-currents, putting in the necessary 
stoppings, doors, brattieea. and lamp stations, having 
due regard to getting the coal from the coal faoes, 
[Plan omitted.] 
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10. In sinking a deep shaft tq a new seam, what ai!^ all the 

precantionB you think neoeesary ? 
ArithTTietic. 

1. Two men earn £15 2s. 6d> in 11 days, out of which they 

pay 1 8s. 9d. o£f- takes : 
(o) What is the net daily wage ? 
{b) What would it be after an increase of SJ per oent. t 

2. Divide 3 tone 2 cwt. 3 qra. 22 It. by 56 ; and find the 

value of each part at la. per cwt. 

3. What quantity of water, in gallons, and what weight, in. 

t.ons, are contained in a tank 10 feet by 10 feet by 10 feet ? 

4/ Two miners hew 80 tons of coal at 2s, o^d., and cut 4 yards 
at 5b. 3d. per yard ; one works eleven shifts, and re<:eiTeB 
2b. in the £ more than his mate, who works ten shifts. 
What are the reapeotive eamlnga ! 

Witinhig and Working of Coal and Shale, 

6. What has been your experience in timbering ! How 
would you aecure an engine flat — 12 feet wide, 7 feet 
high, ia order that derailed tube may not knoot Out 
a prop or props ? , 

0. An overcast, to pass 20,000 cubic feet of air per mirnite, 
is to be made over a main hauling road^ 12 feet wide, 
in daily uee ; the roof is shale, with Baws. Describe 
how you would make it, and what materials you would. 
nee. 
■ 7. In proceeding to draw timber in pillar workings, what 
preflautions do you think necessary, what tools would 
you use* and where would you commencse 7 Koof, fairly 
strong shale, 

8. Describe several sj'stenis of haulage, and the conditions 

under which they can be used to best advantage. 

9. Name the three causes of accident in coal and shale mines, 

and state the precautions you deem necessary to prevent 
or minimise the same. 
lOr How would j'OU secure the side of a sinking shaft throagb 
10 feet of \'Ery friable shale ? Show, by aketoh, how 
you would bring up the brickwork. 

11. How^ would you proceed to build a dam in a heading 12 

feet wide, 6 feet high, to resist 20 feet head of water T 
What material would you Use t 

12. Show, by sketches, different methods of timbering level 

and inclined seams. 

13. Show, by sketch, how you would secure a road in couise 

of driving through a goaf. 
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5, WhciD withdrawing timber, what preriutionB wonld yon 
take — {a) when ioosemng the timber ; {b) when removing 
it from tb« falJ ? What toolB do you conBider neceenexj 
for this work ? 

Mine Gaees, Lighting, cmd VentUation. 

1, What, in your opinion, is the beat safety-lamp? Describe 
it, with three others you are iiequainted wJtU, Give the 
reaaona for your opinion. 
If the ventilating fan was damaged or the furnace put ont 
by an explosion, and you found the returns full of fiie- 
damp, what temporary means would you adopt to restore 
the ventilation t 

3. In a mine giving off a [arge quantity of fire -damp how 
would you ascertain if the mine was properly ventilated T 

4- If 10,0()0 cubic feet of air are circulating through a mine, 
and you want to increase it to 20,000 cubic feet, how 
much must the ventilating current be increased ? 

fl. Show how you would ventilate the workings on the annexed 
plan, having due regard to requirements for haulage, 
and the working of the niine wii.b regard to the res trie tionB 
of the Coal Mines Regulation Act. (Plan not reprodnoed.) 



RTArroBD DisTHiOT {IsT Class}, 1901. 
V €.7iiil<Uion, 

1. State the rules that are applicable to the resistance of aii 

travelling through a mine : describe and state how you 
would be guided by such rules in laying out the general 
ventiliition of a mine. 

2, The totnl quantity of air circutating tn a mine ventilated 

by a- fan and natural ventilation combined is 100,000 
cubic fe?t per mJnutc:, The quantity circulating when the 
fan ie standing ie 25i000 eubiii feet pej minute ; what 
quantity would circulate if the effect of natural ventala^ 
tion oould be eliminated ? 

If 40,000 cubio feet of air per minute are paafimg through 
one spUt in a mine, which ia gauged by a regulator having 
an opening 3 feet by 6 feet, what quantity will paB3 if 
the opening be inoreaaed to 4 feet by 6 feet ? 

Ventilate accompanying plan, marking by arrows the 
direction of the air-currcuts, putting in the neceasary 
stoppings, doors, brfttticaaj and lamp stations, having 
due regard to getting the coal from the ooal facefl. 
[Flan omitttd.] 
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Chemistry. 

1. What IB meant by the diffusion of gasea, and how ia it 

utilised in ventilation 't 

2. What are the chemicail causes of spontaneouB conjbufiiioa 

in a cpal mine, and what are the resultant gases ? 

3. Describe how electricity is produced : — (1) By primary 

battery ; (2) by dynamo, 

Oeology. 

1. Describe the chief characteriatica of the carboniferous strata 

and of the strata overlying and underlying them in 
ordinary sequence. 

2. Describe the faulU UBualJy found in eoal measureB, and givB 

your opinion how they aro formed. 

Ariihmetic, 

1, How many tons of water will a dotibl*i-acting ram pump, 

10 inches diametei', 20 inches stroke, 20 strokes per 
minute, discharge in a day of eight hours V 

2, What quantity of fuel T\'ill be required per day, eight houia, 

to gent! rate eteani for an engine 20 inches cylinder, 40 
inches stroke, running 60 revolntions per minute, 
average steam pressure 50 lb., allowing a consumption 
of 3^ lb. per horse -power per hour ? 

3, (1) Give the square root of 1S,900 ; (2) Give the cube root 

of 29,791,000. 

Mining Operationi OiTuratly, 

1. The following is the section of the strata, where it is pro- 

poaed to sink a shaft ; — 

Peet. 

Soil 2 

Clay 4 

Wet running sand 6 

Clay 15 

Sandstone Rock — 

Explain with sketches how yon would aink through 

this, the finished size of the pit to be 14 feet diameter. 

2. Describe the ordinary operations ia sinking a 14 feet shaft ; 

what precaiitiona you would take for the safety of the 
men employed in sinking the above ? 

3. Describe how you would put in the following curbs ; — 

(1) Ordinary bricking curb; 

(2) Garland curb ; 

(3) Wedging curb for tubbing. 
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3. Show plan, and elevation of Beating for Lancashire boitor. 

Describe all the necesaary fittinga, 

4. In A sinkitig shaft at 300 feet', 600 galtona erf water a minute 

are met- Sketch appliances you 'would adopt to cope 
with this, 

Arithmeiic. — Se/xmi Day. 

1. The brushing of a road coats Sa. 6d. per fathom ; coal m 

3 feet thict, and weighs IS cw-t. per cubic yard ; stalls 
are 18 yards wide ; yield of round coal is 80 per cent. ; 
find cost per ton of round coal for brushing, 

2. The average cost of sinking a shaft to a depth of 600 yards 

amolmted to £15 per yard ; but 22J per cent, of the 
distance eoel 40 per cent, more than the average ; whti.t 
u-as the cost per yard for sinking the Temaining 77^ 
per cent. ? 

3. If 8 men dig a trench lOOyarda long, 12 feet deep, and 3 feet 

broad in 27 days, how many men will be required to dig 
a trench 125 yards long, 10 feet deep, and 7 feet broad 
in 10 days ' 

Gedogy. 

1. How do you account for the partial or complete eroeion ai 

a Coal se&m 1 

2. Describe some of the changes which occur in the quality 

and regularity of position of coal aeama. Give examples. 

3. What do you understand by " field-work "' when used in 

a geological sense ? 

Surveying, 

1. What ifl the direct bearing and distance between the end* 

of the following traveraea ; — 

N. 20° 31' W. 521 linka, N. 35° 37' W. 427 links, 
S. 65° 00' E. 795 links. S. 78° W. 9-00 chains. 

2. It is necessaiy to make specially accurate determination 

of leveia between two points, What special and extra 
precautions would you adopt i 

3. Deacribe the vernier, and sketch one reading 35" 31'. 

Ventilation of Mine Gusts. 

1, Give in detail the steps you would take if called upon to 

direct operations immediately after an explosion in a 
coal mine, 

2, Enumerate the gases met with in mines, and give their 

properties and effect on life and lights. 

3, Why has ordinary blasting powder been prohibited in dry 

and duflty mines ? Give the names and approximate 
^ eompoaition of three of the " permitted " explosivea. 



New SotTTH Wales Questions. 263 



Goal Mines Regulation Act, 1896. 

1. What does the Act require regarding — 

(1) Division of mine into parts ? 

(2) Establishment of Special Rules ? 

(3) Use of safety-lamps in certain places ? 

Winning and Working of Coal and Shale. 

1. Show, by sketches, how you would sink cast-iron tubbing 

through 120 feet of alluvial and the means of keeping 
such tubbing vertical. 

2. From your knowledge of mine fires and their causes, whafc 

means would you adopt and enforce to prevent them ? 

3. Show, by sketches, how you would recover pillars, 30 yards 

by 16 yards in a 5 feet seam, with moderately hard roo^ 
where 8-yard bords have previously been driven ; depth 
700 feet. 

4. Enumerate fully the precautions necessary for securing the 

greatest possible safety in working a gaseous mine. 

5. Make sketches, showing roads 12 feet wide, 7 feet high, 

with bad roof, secured with : — 

(a) Timber, 

(b) Iron girder, 

(c) Stone or brick, 

giving dimensions of material used ; depth, 800 feet. 

Machinery, BoUera, Pumps, dsc. 

1. Sketch a jig- wheel, with brake attached, suitable for 

lowering single tubs of coal from the face of workings 
rising 1 in 2. 

2. What is the number of revolutions of a drum in one wind 

if shaft is 110 fathoms deep, stroke of engines 5 feet, and 
diameter of drum three times length of stroke ? Find 
time of wind if piston speed is 400 feet per minute. 

3. Sketch a fan capable of producing 150,000 feet of air per 

minute at 100 revolutions. 

4. What appliances have been designed to arrest the fall of 

the cage in the event of a broken rope ? Give a sketch 
of any you know of used for that purpose, and show how 
they would be effective on wire rope or steel-rail guides. 
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ILLINOIS EXAMINATION QUESTIONS.* 

COKSTITUTIKO THE WbITTEX ExAMryATTON OP APPLICANTS VOV. 
CbRTIFICATBS A3 MLfTK -MANAGERS. 

Oedogy. 

1, How do we dieUngui^h the various coal aeams ah pointe 

widt Apart ? 

2. What is meant by a fault ? Deecrilie one you have seen. 
' 3. What is the difference bet-ween cleat and cleavage ? 

4. In wliich of tliL- great geological divisions are coal beds 

found ! 

StiriTyiTig. 

5. How would you procei=id to lay off a right angle using only 

a tape line ? 

6. How can you m^ke certain that your compass gives a tjoireet 

reading on nny course ''. 

7. What is the area of a triangle, the sides of which are respec- 

tively 4a. 63, and 92 yards ? 

8. In a four -aided figure three of the interior angles are 

respectively 72 degreea, 9o degrees, and 130 degrees. 
How many dcgreos are there in the remaining angle ? 

9. What it; the angle made by two hnea, the hearinga of which 

are respectively north 25 degrees west imd south 12 
degrees west t 

10. JJeacrihe two methoda of working coal seams with which 

you are familiar, giving the conditions, requiring th» 
difference in method of Operation. 

11. What are the advantages {if any) of narrow entry wort 

in a field wh re the coai is over five feet in thickness and 
overlaid by a good roof of tough slate which does not 
very often break ? 

12. What size of a pillar would you ledve in a mine operating 

the coal as above described, the floor being of firm fire- 
clay, the depth from the surface being 250 feet ? 

13. What art' the eoiiditions on which you would determine 

the size of a sLaft which you are about to sink ? 



QuestioBs SL>t til SiiritiiTfltld in tLe State of Illinoia, unf'er tlio State 
Milntlp Board, IWlQ. 
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12. How much must the pressure or head of water be increased 

to pass the same quantity of water through 16 four-inch 
pipes as through one 16-inch pipe ? 

13. The breaking strain applied at the centre of a beam 10 

inches deep and 6 inches wide is 8 tons. What would 
be the breaking strain if the same beam was laid so that 
the depth would be 6 inches and width 10 inches ? 
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10. What gain is effected by uBmg high pressure steam expaa-^ 

flivety rather than low-pressure steam full afcroke ? 

11. What is the difference between latent and sensiljle heat ! 

12. What horse -power is required to raise 4,500 pounds of coaJ 

through a eliaft 400 feet in depth in 22 seeonde, the 
friction of engine, drum, sheavt wheels, and guide* being 
taken as one-fiftieth of the load, the cages weighing 
3,000 pounds, the rope being 1| inch steel ? 

13. Name the different kinds of aafety-vah-ee known to you, 

and soy whieh ono you think best, gi%Tng your reosonB 
for your choice. 

14. A boiler ia to be rim under a preBsure of 100 pounds to the 

square inch. What hydrostatic pressure ought it to be 
aabmitted to in testing for safety ? 

CONSTITUTLNG THE WbITTE.V ExAMESATION OF ApPIjICANTS 
TOB Ce&TDICIATES AS Mi!?E EXAMIVEBS, 

1. What are the characteristics, and how do we distinguish 

between fire-damp and blact-damp ? 

2. Where does the black -damp found in coal mines originate ? 

3. The velocity of the cijiTent in a return air- way ia 150 feet 

per minute. The air- way is four and a half feet in height 
by 6 feet tn width. The number of men employed in 
the section ventilated by this current ia 80, with eight 
mules and the drivere. Is the ventilation sufficient ? 

4. What dots the law require in reference to the examination 

of escapement shafts ? 

5. In making an examination of a mine wbloh occasionally 

produces fire-damp, where would it be neceasary to use 
the greatest caution 't 

6. What is the law in reference to places of refuge on main 

haulage ways ? 

7. What are the dutiw of the mine examiner as defined by 

law ? 

8. What ifi the law in reference to safety- lamps and their 

care ? 
t>. Under what conditions would you prefer to use a Mueseler 
safety- lamp rather than a Davy ! 
10. What records should a mine examiner make of his work 
having been faithfully performed t 

PlNia, 



ireat Educational Icliefiie. 



If you study at home you are reoommended to 
try the Leseona by CorreBpondence in 

Mining & Engineering, 

This is one of the best means for enabling the 
Student to qaln a 

K^" Colliery Manager's Certificate, 

which iB the OPEN SESAME to the hiarheat 
offlciol positions in Miniag, 

You may Join at any time, the course of in- 
Btmction beiujf progreeeive, and you may Bucceed- 

There are Twenty Lessons in Firat Class, and 
Twenty LesBons in Second CIqbjs. 

An Instruction LesBon precedes the practical 
Questions and Answers. 

Each Lesson, which includes INSTBUCfTION 
and EXAMINATION, will cost One Shillingr only. 

The Scheme is open to alii and the Syllabus 
will be sent Free to any Address on receipt 
of a post oard- 



NOTE ONLY ADDRESS: 

'The SGienGB& Art Of Mining' Office, 

ROWBOTTOM SQUARB, WIGAN. 



@igat liieatisnal Sehis@. 



A NEW DEPARTMENT IN . . 

ELECTRICAL ENGINEERING. 



Adds to the EducattonalVafueof this Scheme. 

The m&D who Ib likeir t^ succeed about the 
Colliery muat have more than a paaBing acquain- 
tance with ELECTRICAL BWGINEERING, and 
in these Lea sons he Ib presented with an oppor- 
tunity of gaining the requisite knowledge. 

Bvarything that is valuable and worth knowing 
about modern ELECTRICAL ENGINEERING 
PRACTIOS will be found in these Lesions. 

This la your opportunity. Don't m\s& it, but 
be&in at once to flt yourself for the highest 
official positions in Electrical En^ueering-. We 
provide the instruction and you find the berth. 
The chance may come unexpectedly, therefore be 
prepared. 

There will be Twenty Lessons at a cost of but 
One Shilling per Lesson. 

The services of a fully quallfled Electrical 
Engineer have been engaged in the preparation of 
these Lessons^ which will be profusely illustrated. 

Send for epitomised syllabus, and 

NOTE ONLY ADDRESS; 

'The Science & Art of Mining' Office, 

EOWBOTTOM SQUARE, WIQAN, 



I f H mj 
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, & Co., Ltd. 



Higrhest-class 

SPECIFICATION 

Materia/ 

and 

workmanship; 

in 



LOCOMOTIVES. 



SLIDE, 

CORLISS, 

and 

CORNISH 

VALVE 

WINDING 

ENGINES. 





Cor/iss Valve Winding Engine, 

PUMPING ENGINES 

O^dSa-'Barotay 

High Speeti Pump 

Three-Thpow and 

Heavy Sinking- Pumps. 
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CALFDONIA WOIS, IMARIiOCK, U. 
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Important to Colliery Managers, fitc, 
HEYWOOD & BRIDGE'S || 

PATENT FRICTION CLUTCHES 

And Complete Electrical ^ 

HAULING INSTALLATIONS. I 

N.B. — Onr Clutches will drive either way ; they cannot miar out of 
truth ; they are easilj adjaated ; they atop and start wi h full load on 
without any ahock or jar ; they stop instantly, therefore positively 
preventitkg iierioim accidentB. 




7'hi-i illuiiraiion repreeentB the SIXTRsst supplied to ojw Colhery. 



The importance of puttingdown thorough ly effi- 
cient Electrical and lVlecl7anical Hauling Plant in 
Collieries nowadays means in many cases either 
a profit or loss to the owner. We have had the 
best of experience, and same ts at your service. 

UNSOLICITED LETTER 

From a firm who have pat ia doiens 
of oar ClutcbM. 

" We have gone rather out of our 
way to recommend your Clutch, ^nd 
tell them how extensively we use It, 
This was in reply to our opinion 9S 
to the best Clutches," 



200 PACE 

CATALOGUE 
FREE. 

OF GREAT ASSISTANCE 

TO 

COLLIERY WANACEH}, 

ENCINEtRS, &C 



DAVID BRIDGE & CO.. ENGINEER 

Castleton Iron Wopks, CASTLETOH, Mancbestep, 

PLKASE MENTION THIS BOOK. 
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